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PREFACE. 


In tbc folUnvincr pa^os, the elements of Botany are 
explained, as at present taught l»y the fn-.s} profc-s.-^ors iu 
this and other countries, to whom it is chie/iy iiide]>te(l 
for the rank it now holds among the difieivnit branches 
of physical science. 

Botany wa-s for a long time regarded, by those who 
were not aware of its real nature and object, as a science 
of classification aiul names only, an exercise for the 
memory rather than for the faculties of judgmotit and 
observation : and tins erroneous opinion was confirmed 
by the display of a superficial knowledge made by those 
^^bo were content to be conversant with the natnes only, 
and not with the p7'op(*r fiefs' and slruefiirc of plants. 

The real importance of tbc ^cience is now fully ac- 
knowledged; it facilitates the acciuisiliou of the ne- 
ecs.saries of life, by pointing out those characters which 
distinguish the plants useful for food, clothing, or me- 
dicine; it is by the increased knowledge of the laws of 
vegetation, combined with that of chemistry and other 
sciences, that those improvements in agriculture have 
been effected, wddeh cause two ears of wheat to grow 
where only one grew' formerly ; and by the same raean.s, 
the empirical recipes of former days have been sup- 
planted by those specifics which have so materially 
alleviated human suffering; while botanical geography 
is daily throwing more and more light on collateral 
sciences essential to the welfare of nations. 
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PREFACE. 


One advantage wliicti Botany possesses may bo pro- 
perly pointed out here ; it requires no investigations 
wliiob, V)y compelling that disregard to the siiflerings of 
animals necessary in studying other branches of natural 
history, cannot hut distress a feeling mind ; for this 
reason it is especially a feminine pursuit, and perhaps 
there are few occupations in which the mother of a 
family may be more pleasingly engaged, than in point- 
ing out to her children the beautiful structure t/f the 
tlowcrs of the field ; and, lastly, though in this vcspe(ft 
it can lay no claim to superiority over those other 
branches, yet none can more constantly or more strongly 
remind the learner of the power, wisdom, and goodness 
of Him who thus spoke by his prophet: 

“ I will plant in the wilderness, the cedar, the shit- 
tah-trcc, and the myrtle, and the oil-tree : I will set in 
the desert, the fir-tree, and the pine, and the box-lrec 
together. 

“That they may see, and know, and consider, and 
understand together that the hand of the Lord hath 
done this, and the holy One of Israel hath created it.’* 


NOTICE TO THE THIRD EDITION. 

The work has undergone a careful revision, and con- 
siderable additions have been made, especially to the 
chapters on vegetable physiology, which were too concise 
in the former editions. This has been rendered neces- 
sary by the rapid progress that bus been made in tbe 
Science, even since these Eleraents were first published. 
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SIGKIFICATION AND DERIVATION 


OK A FKVr OF TliK 

PRINCIPAL TERMS EMPLOYED IN BOTANY, 


>Mi. Many of Iho names have a corresi>onding adjective and the reverse, 
though only one term is given in this glosamry. 

$. signifies a substantive ; a, an adjective ; a pai ticiidc* 

gr : . . that the word is derived fryiu the Greek. 
iut: Latin. 


A, in composition with other wonls^ generally Implies depH-^ 
vafion or ah,scnv.c ; see Apetalou.s, AcetyltHlonous, &e. 

AchhiinyileouH, a. plants not having tloral envelopes are so 
tenned ; gr: nnlhont. a fmiic, or c/mk, 

Aht^niiim^ .v, a species of frnlt ; from gr ; ?ioi, opminff,-^£x' : 
Borage. 

Ar.oTvi.R noNons, a, noi haviny cotyledons (see Cotyie<loii). 

A< iU)o KNOTS, 0 . a term applied to a large class of plants not 
produced from seeds of the usual structure, and expres- 
sive of their mode of growth ; gr : produced irreynlarly, 
or bidcfiriHchp 

il'IsTjVATioN, s. tile mode in which the parts of a fliower, taken 
separately, are arranged in tlie Imd ; Jat : relating to 
Summer, 

Ajjiumtsn, s. the substance surrounding the embryo in the 
seed; lat: the trhife of an eyg. 

Akm/iiNi;M, s, the last-formed wood of the trunk of trees and 
woody plants ; lat : the sanio iru^aning. 

Amentum, .y. a caikiny one Jdud of iidloreseence (s(‘e p. 42); 
lat: a strap,-^Eoc: The intlorcscencc of the Willow, 
Chestnut, Ac, 

Am})lexicauk‘nt, a, cmhraciny thesietn ; lat: same meaning. 

Anastomosing, p. applied to tibros or threads, which, hy meet- 
ing or touching in si’panite points only, thus ibnn a sort 
of net- work ; gr : 

Angiospennia, s, an order of plants ; gr; vase-seedy or covered* 
seed. 

Annua), a. plants arc so called that grow, ripen tlu'lr seed, 
and die, in one year; lat: yearly, — A>.* bweet-pea, Tro- 
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Antheh, s, t]ie importaiii part of tlio stamens of most flowers; 
tlic plural, correctly, is aa//«?m (si‘e p. ao); gr: ajtower, 

ApeValous, «, not having petals ; see Petal, and A. 

Apex, s. ihesviumii, io^h or point of any thing, as a leaf, a 
fruit; lat: the same meaning ; plural, 

Arillufi, s. ii Kuhstaiiee enclosing the seed in some plants (see 
p. 7d).— 7?^’: Mace. 

Axilla, s. the angle fonned hy the stalk of a leaf, &c., with 
the stein ; lat : an arm^piL 

Vx]s, A‘. in IJotany, means the imaginary Central line of dlfier- 
ont parts of a plant, round which leaves, or modified 
leaves, are produced. The stem is also so called, for this 
reason. 

Bi, in composition with otlier words, generally implies two,ei' 
twins; see following words. 

Biennial, n. plants are so called which do not hear flowers 
and seed till the second year, and then die; lat; two- 
yearly. — E<y ; Parshw. 

Bifid, n. cloven^ twice cut ; lai: same meaning. 

Biliihiate, rt. two-1 ippod; lat: same meaning. 

Bjnahy, a. arranged hy twos; lat: signifying hy conplcs. 

Botany is a (jreek word for plant, aiul is derived from a verb, 
meaning /o/mf. 

Bh,\'<’'I'EA, .V. the uiodifh'd leaf In theaxilhi of whieh the flower- 
bud is prodm*ed (see ]>. 44) ; lut : a thin leaf ; ]>1. hracteu*. 

Bud, ,v. the J>art of a plaul hy whieh ilo; iiuliridual is propa- 
gated, and eontainiiig rudimentary leaves (see p. 145). 

C’aly'ptra, s. a part of plants of the nioss-triho (see p. UC) ; 
gr; a covering^ and hence an e.viinguish r, whieh it re- 
seinhlos. 

(h/l-vx, .V. tluMuttei* euvelepe of the flower (sve p. 47); j)! : 
calyces; gr: a earering, 

r.'v/Mnn.M, .V. a thiekish jui(‘e fanned hctwec'ii the hark and 
the aihiinunn (see p. fih) : lat: signiiying iovhangv. 

Camp;inulate, a. ht'Il-shope(f, applied to the ealv.i or corolla ; 
lat: a hell. 

C.i'i'st'LE, s. a species (d fraii ; lat; a small chest, on case 
(see ]). Oft). Ex: Ik*]>P'‘. 

Carinate, Are/-.s7/«jpn/; lat: a keel. 

CiurK'M.UAi, s. a leaf in a paracuUir state of modification 
(s(X‘ p. 0(t) ; gr: a small fruit. 
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y 

Carpolo^y, ft. a bninch of liotany wliicli treats of fruits; gr: 
fruit’’discfntrsr, 

CEMa;LAR, a. containing ceilsj opposed to vascular (sec p. TH ) ; 
lat: Hitde cell, 

CliaUza, s. a swelling on the. outside of tlie seeds of some 
plants (see p. l^i); gr: a small yram^ hail, 

Comniissiire, ,v. the part where two eari»el]a are united in the 
fruit; iat; vnion, conjtinvfion. 

Converging, p. approachitu; toiranh; hit: 

Coiu/lla, a*, the inner of the floral envelopes when there arc 
two (s<‘o p. 49); lat: a small crown. 

Cdrinus, s, a particular s])ocie.s- of suhtorraTieons stem (sec p. 
23); gr; a trunk of a tree. — JC,r: Crocus, iVriun, tVc. 

(JoKVAjn, A. a kind of infloresciuiei' (see p. 43); gr: the fop, 
vcrtc.v^ summit. -■ Kr: lied V'^nlerhui, 

Cotvlk'don*, a, the seal-leaf or scal-lohe of seeds {fico p. 70) » 
gr: a caritp. 

(*r<*nated, a. cut into round teeth; lat: 

( 'itvrTOGA'iMoi s, a. a term apjdied to plants not bearing ilow'crs 
witli stunieus and ovarium visible; gr: concealed mar* 
viage. 

Ci'tpide, A. the cup of an acorn and similar fruits; lat: a little 
cup, 

(.'liticU?, A. a thin skin; hit: a Utile skin, 

Chilni, s. the stalk of grasses, and .similar plants (see p. 21): 
lat : .same meaning. 

Cy.ME, s, a kind of intloroseeuce (see p. 44); gr: a ware, a 
young shoot. — ICi: Elder, l>og\vood, Kc. 

DRoihuJors, u. falling off, irithrring ; Int: to fall ojf. 

X)ecurrent, p. running down (.see p. 3h) ; hit: same meau- 
ing. 

Dehi'sckNT, }), opening {nor j>. (t(t); lat: gaping. 

Peutati^, <7, toothed; hit: same meaning. 

J);, in composition witli other words, means generally two, or 
double; see the following term.s. 

Diclidtomon.s, a. hnuirhing in pairs; gr: to cut in two. 

l)ieoTYLEh)0\oo.s, a, having two seed-lohes, or seminal leaves 
(sec p. 79). 

C)idynarnou.s, a. a term applied to a peculiar growth of the 
sianiens (see p. 53); gr: double iwo-threaded. 

Digitate, a. shaped like fingers; hit: fingered* 



10 


SIGNIFICATION AND DEHIVATION 


Dkecious, a. plaiilfi arc so calloil, wliich Imvo the male flowers 
on one individual, and the foinaU* on another (bijc p. Ill); 
gr; two hou.ws. — ErV: I>ate, Hop, Spinaeli, &c. 
Disst'piincnt, ,v. the partitions in fruits (see p, (ii); lut: houn- 
dary or par tit km. 

Dorsal, a. bclonyiny to the hack of any thing; lat: same 
meaning. 

Drupe, s. a speeies of fruit (see p. 07); pT: an olive; a fruit 
rijWy or ready to f all, — Ew: Peach, Plum, iSte. 

Duet, s. a tube or i'icssel (see p, 82); lat; led, conducted, 
Ehidocarp, s. the iuucr i)art of fruits (see 05); gr: within- 
fruit. 

EntoSgenoks, a. n term apjdiod to a large class of plants, ox- 
pressing the p<*eiiliar mode of their growth and strueture 
(see i>. ill); gr: horn ox produced within, 

ENnoRinz.ii, s. a term applied to those plants, the radicle of 
W'hieh riijd.ures the mt<?gument of the seed in germina- 
tion; gr: internal root. — Ex: Larkspur, pjeony. 

Epi, in composition with other words, generally means 
sot^ following words. 

Ejdearp, A*, the outer coat of fmits (see p. (>5); gr: vptm-j^uit, 
KrrnEU.uiR, s. outer shin (set' p. 8G); gr: upon-skin, 

EpKiv'NOT S, a, a term applied to a peculiar positiou or arrange- 
ment of the stamens in the ilowor; gr: upon-female. 
Exogenous, a. a term a])})lied to a large class of plants, ex- 
jiressing the peculiar modi* of their growth and structure 
(see p. ill); gr : produced without, or externally, 
Exoiihiz.t., s , a term applied to ]>lants, the radicle of which 
lengthens in genuiuation, without rupturing tli© integu- 
ment ; gr ; extcrnul root, 

P'aiuna, a. meal, or Jlour ; farinaceous, is applied to those 
jiarts of vegetables wliitrh yield starch; lat: corn. 
Filament, .v. the thin support of the anther (sec p. 55) ; lat : 
thread. 

Fistulous, a. tuhe-Uke, hollow; lat: same meaning. 

Fldral, a, belonging to the liower; lat: same meaning. 
Follicle, s, a spwios oi fruit (see p. 07); lat: a littie sae, or 
pouch. 

Foramen, s, the opening in the ovulum (see p. 7*0? ^ hxdc, 

Fhom*, a*, tlio leaf-like jHtrts oi certain plants (sec p. IH); 
lat: a leaf, — Ex; Fern, Moss, sea-wx^eds. 
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GA^MorETALOtTs, (T. tlic proper term for inonopeiahus ; which 
see ; "i* : married leaves, 

G A'MOSKi’ALoUri, tf. the i>roper term for tinmasepalons ; -svlucli 
see. 

Gland, 6'. a particular oriraii in plants (see p. 3{)); lat: an acorn. 

Glaucous, u. hlueish-prap ; appliei to leaves, and the herba- 
ceous j)arts of plants, to distiaj^ulsh theni from the usual 
p;reen ; gr: dark^ blind ^ audhemM.' unmrlain^ or indislinct, 

GLU^n?, .V. a name for parts of the llowcr of certiiiu plants 
(aee^ p. r»4); lat: a husk or shell. 

Gvnandruus, a. a term applie<l to a parlicnlar class of plants 
in whicli tlie stamenK and ovarium art* umte<l (see p. 57). 

Gymnosperruia, a, a division of plants (sec pp. llO, 114); gr: 
naked seeds. 

Il-istatc, a. spear-shaped i lat: .saino meaning. 

llisniiACBOus, «. of the texture of loaves, or green vegetable 
matter ; lat : prass-like. 

IIfiiiu AVuu<»r>iTis, a. plants are so called, thellowers of whicli 
contain both stmm ns aud ovarium, in distinction to INlon- 
aKiious and Diixjcious; gr: a fabulous iianio compounded 
of tliosc of Mercury iiud VenuH, Hermes and Aphrodite. 

Hua^m, s. the mark on see<ls showing the place where thi'y 
were jejned to the fruit; lat; the. leant thing possible. 

ITirsiiifj, a. rougli with hairs; lat: same moaning. 

His])id, a. rough wiili stiff haiwt ; hit : same meaning. 

Ilymeiiiinn, .v. the part in certain tlowcrless plants analogous 
to the ovarium. 

IH roovNojrs, a. a term applied to a pecoliar arrangeincnt of 
the stamens in a tloivcr (boo p. 511); gr : tiudcr-femule . 

I .-niiMUATj;, a, overlapping like tlie tiles of a roof, applied to 
the fc-tivation and to the iuvolucrum ; lat : I'dcd. 

T\DEin’'8CEVi’, p. not opening % see Dehiscent. 

Indigenous, a. native of a country ; gr: lat: born in,-— Ev: 
'I’lio oak is indigenous in Bugland, 

Ismauck'nc knok, if, a tenu api>lied to the arrangement of tiu* 
flowers on plants (scop. 41); lat; to begin to be flowered, 

lNV0Lt7{:R{;.'vi, .V. a leafy envelope to a number of flowers grow- 
ing in a. head (so<' p; 45); lat; a easc^ or covering. 

Lnunua, s. the thin flat part of a leaf (siic p. 24); lat: a thin 
leaf or slice of any thing. 

L.*tnceolat<.*, a. lance-shaped^ iiarrotv and tapering ; hit ; samo 
moaning. 
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Legumfjj s. a B|K;cies of fruit (sec j). 07 ); lat; Sk pod , — 

Pea, Bean. 

Libkr, s, the inner, woody tissue of the layers of bark (sec \u 
85); lat: a book. 

Medullary, a, relating tu the ; lat: marrou*, 

M embranous, a, thin, dry, and skin^Uke ; opposed to herba- 
ceous ; lat : sanie meaning. 

Micropyle, .v. a terra for the forumen in the perfect seed (see 
1>. 75); gr : amall door. 

Mon, or Mono, in composition with other words, generally 
means shiyle, one, or .solitary ; see following words, 

Monocotylk'honous, a. liaving only one seed-lobe, or seminal 
leaf (see p. 78)- 

Monckcious, a. j)Ututs are so called which have male flowers, 
or flowers with stamens only, and fomah' flowers, or 
fiow’crs witli an ovarium only, on the sani(^ individual 
(seep. lll);gr: on r Chestnut, Birch, In- 
tlian-eorn, &ii% 

AIonom'/tai.oits, a. appliiMl to tlic corolla of a flow'or, when 
the petala wliich con^jtose it are united by tlieir edges, 
and hence appear as if there were hut one (see p. 4f)), 

Monophy'llous, a. imving om leaf only, or formed of one leaf ; 
gr; same nic.niing. 

AfoNosEi'ALoes, a. applie<I to the calyj' of a flower when the 
sepals which conipoHc it are united by iheir edges (see 
p. 47). 

AT u( TOimte, a, ending in a point (see p. 88); lat ; same meaning, 

-T^lureetic, a, provoking sleep or torpor; gr: same meaning. 

N(}inrs, pi; Noni, s. the }>oint or points on the axis of a plant 
wlioro leaves are developed and leaf-buds formed ; hit : n 
knot. 

Nokaiaj., a. agreeing with the, presumed, regular structure of 
the class or order to wliicli a plant belongs ; lat : regular, 
formal, from a measure of angles. 

Nucleus, $, the central j>art of the ovmlum which becomes the 
embryo (see p. 74); lat: kernel. 

OvAUii'M, s. the part of the pistil which ripens into the fruit 
and contains the seeds (seep. (>J); lat: from the word 
for an egg. 

Ovate, a. egg-shaped ^ lat: same meaning. 

OvuLOM, s. the seed before it is perfected; pi: ovula (see p. 
74); hit: a little egg. 
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PAtEA, s. a small membranous or ebaffy bractea in a certain 
form of jnfloroscence (sec p. 45); lat: chaffl 

I’almatfj a. resembling a hand; lat: palmed^ or hand4‘ike. 

Panicle, .v. one kintl of inflorescetieo (see p. 44); lat: bunchy 
or clmler, — Ex: !MiJlct-grass, O.at, &c. 

Pa PITS, cv. a feathery croum to certain seeds ; a form of calyx 
(sec p. 72); gr: implying bearded. 

Parasitical, a, ]>lants arc so called that derive their nutriment 
from others, and not <Hr<*etly from tlic earth (soo p. ‘JO). 

Pauenciivma, s. the pulpy substance of parts (d all plants (oeo 
p. 71 >)i fluid diffused. 

pAiiiKTAL, </. a term cx[)ressiiig an adhesion to t)ie inner side 
of an organ ; lat: belonging to a wall. 

Pedate, a. resembling a foot; lat: same nn^aning. 

Pediincde, >?. a term for the stalk of ajlower. 

JVdtale, a. a term used to express that the stalk is joine<l to 
the surlaoo of the lamina of a leaf, and not to tlu' trdgc ; 
lat: prodded with a small shield. 

Pepo, s. a speeiofi of fruit ; lat: natiic f«jr a kind of melon . — 
Kx: ( 'ueumbi'r. 

Perennial, a. jdants are so called that live many ffcars^ and 
bear flowers and fruit often; lat: many yen rs,^ Ex: I'l'ce;?, 
Shrubs. 

Perfoliate, a. a term applied to a sh'in w hich appears to pass 
through tile leaf (see p. 30); Int: through the leaf. 

Peri, in composlTion, generally means ahout^ round; sec fol- 
lowing w^ords, 

pEiUANTii, A. a term applied to the calyx or corolla, or to the 
floral envelopes (see p. 53); gr: about the fioxeer. 

pERicAur, s. the fruit eoii.sidt:r<'.d separately from the seed 
(see p. do); gr: about the fruit. 

l^EKKiy'Nous, a, a term applied to a peculiar arrangement of 
the stamens in the flower (see p. 53); gr j about the female. 

Persistent, a. not withering and fulling^ opposed to deciduous; 
lat : remaining permanent, 

Pe'tal, s. the name of each of the piee€*« of which the corolla 
of the flow^cr is composed (see p. 43); gr; a leaf. 

PK"rioLB, .V. a term for the stalk of (he leaf; lat : a footstalk. 

Pjf.ENdGAMor s, a. a term applied to all plants which have the 
stamens and ovarium distinctly perceivable ; gr: visible 
marriage. 



i4 SIGNIFICATION AND DERIVATION 

Pmvsk)i.O(!Y, .V. tint s<?ience wliich troals of organs of animals 
or plants cr: dkeourHC on nature. 

Pin NAT K, a. n torni applied to compound leaves (see p. 211); 
lat : fmthcral. 

PiNNATitTi), a. cut like ft feather; a term applied to leaves 
(s(;e p. 2fl); lat: same ineaiiini!:. 

Pii;Tn-, a. tlio eeatral part of thc^ flower in wliieh arc enclosed 
the seeds; it consists of the ovarium, style, and stigma 
(seep. fjP); hit: a peatle. 

I^lack'nta, .t. that part of the oxmrtu.m to which the seels are 
attached. . 

Plt MUi.ic, .s. ilie itart of the embryo wliich grows upw'ard out 
of tln’ earth, and heconi**s the stem and leaM-s, &e. (see 
p. 7^0? a little feather. 

Poly, in eomportltion wirli othta* words, generally means manp^ 
&rvcrut ; see following words. 

PoLYPETA LOT’S, ft. applied to the corolla of a flower, when tl»e 
petals are sejiarab*. 

PoLVsEPAj.oes, o. applied to the calyx of a ilow t‘P win n the 
sepals ari,‘ sej*araf''. 

PoiASPKiufoes, a. applied to the ovarium autl fruit when they 
contain xuaitp tipeds. 

Pome, vV. a species o? fruit ; lat: att apple . — Ee: A]»ple, Pear. 

Pweiulo, in coinjio.sition with other ^vords, UKrans false . — 
])seudo-t.uher, a falsie tiiher, tVc. 

PubcBcent, «. f/oi!em/ ; lat: same meaning. 

1‘yAid, a sjiccies ot fruit ; gr: word for ho,v-wood, and beiico 
for a hoi '. — /'Ar.* Aiiagnllis. 

Qttnaiiy, a. applied to things arranged in onlcT by fees ; a 
flower is said to have a quinary division, when it has five 
sepals, five ])etal.s, and five stamens, or twdee as many. 

Hace'me, if. a kind of inflorescence (see p. 41); lat: & cluster^ 
or Imnch.— El' : Hyacinth, Gross-leaved Heath, Shep- 
lierd’s-purse, A.c. 

RA'im LK, s. the ])art of the embryo, which grow's downward, 
and becomes the root (see p. 75); lat: a little root, 

Khizoma, s, a species of s/cm (sec p. 24); gr: a, root . — 

Iris. 

liiiueinatc, a. cut into teeth tunnng backw'ards like a scytlie ; 
lat: to mote. 

Sagittate, a, arrow-shaped: lat: Siame meaning. 
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Sircocarp, .s. the pari of the fruit ; that whieli lies 

Ix'twoen the epicarp and eridocarp (see ]>. (15); 
fruit. 

Scabrous, a, rouph^ varfy ; lat: same moaiiina:. 

Sei’Al, A', the name of (‘uch of Ihe pieces of which the calyx of 
tla,' flower Is foriix'd (see )». 4/). 

Sessile, a, any part of a plant which is commonly liorno on a 
stalk, is stvid to hr sraslie whem it has none ; lat : smh'ii, 

fSiliVula, s, a sp(.’e'u(S of fru'd ; lat: a little pod^ or a'Ac//,-— .AU . 
J^one^5fy, Wali-flowfo*, Itadish. 

Si!i<jna, .v. a species of fruit ; lat : a j>or/, <jr shell. 

S}>atho, S', a kind of hructea (set* p. 45); iat; a apatnhi, and 
henee ineanini; ihe sann*. 

Sroiiui.Ka, ,s'. tlu' name {riven to what arc analogous to seeds In 
certain jdants (setr p. f)5); jrr: a .nerd. 

STA'ivni,N', .V. tin* ]n*inc{pa.l orison in tljo flower (s<‘e p. 55); pi: 
stiimeus or sfamina ; it consists of i}u\t{lamru( and aniher ; 
hit; a thread., itie: learp^ or priueijtnl thread. 

StuiMa, .V, th'* ajM’K of the ]>btil (see p, (11); iri”. a mark im- 
premvl. 

STOiUA, ])1: STOMATA, s. tlic porcs of the cuticle of flowcrm ;5 
plants ; gr: a mouth, 

Tegmen, .v. one of the coals of ihe .seed Is so called; hit: a 
voverhuj, 

Thinahy, (/. applie«l to tilings arranged in ttrder hy threes; 
thus a flower is said io have a ternary division of its pfuds 
wli< n it has three* sepals, three petals, and tlirec staiueiiP, 
or tvviet' or fhri<‘e us many; laf : same meaning. 

Testa, .V. the coats id the seed (see. p. 74); lat: a ruse, or 
v€,sf<cl.t or shell, 

Tetradyiianuais, a. a term applied to a peculiar growth of the 
stamens (see p, 5(»): gr: four tmo'-threaded, 

Tijam.vs, s. tiu* name, for the frond of certain jdants (see p* 
0(i) ; gr : green leaf, 

TheVa;, s, tiu* minute c«.sr«r in wliich tile sponilc.s of certain 
plants arc enclosed (see p. 05); gr: sheath^ ease, 

THY^iifeUS, s. a kind of in florescence (seep. 44); gr: a staff 
ornan)ent(?d with grapes or ivy, an attribute of Bacebue. 
Ex : Lilac, 

TraVhka’,, a name for the spiral vesseh (see p. #42); gr: 
rough^ and thence an artery ^ or lule. 



iG SIGNIFICATION OF HOTANICAL TERMS. 

Tri, in composition w itli other words, mrans three : as trijid, 
tbrce-clcft ; iriandria, tliroe stamens ; trilocuhir^ three- 
celled. 

Ti/rku, jf. a form of tlic stem (sec p. 24) ; lat : a kind offniU. 
— iVdato. 

IJ'MiiKr,, s. a hind of infloroseeitcc (see p. 43) ; lat : an Mnihrelh^ 
or parasol . — Ku t Garlic, Pelargonium, Parsley, Carrot, 
&c. 

l^reeolate, a. pilcher-shnped^ applied to the calyx and corolla ; 
lat: same meaning. 

Valves, s. the ]))eces into which a dehiscent fruit separates ; 
lat: the v’hu/.s of a door^ 

VAVa’rAH, a. containing vmsels^ ortnhes; lat: same meaning. 

a-, raine ns VVhorl, nnm' than two tlTnigH growing 
round an axis, ami lying in the same plane (see i>. 2(J); 
lat: similar meaning. 

Viscid, «. thfckish, jtdet/^ and sikkt/, like syrup; lat: same 
moaning, from tin* w(>rd for the mislelo. 

WiioiiL ; see Vertieil. 


K.lt. Those wnr<ls which arc i>rintcil in cjiiutnlh iu the fi>rcgr>5ns table, 
sliouM be connuitlcd lo lueinoi^', as being the most iniixn'taut. 



BOTANY 


INTRODUCTION. 

Botan\ is the science which treats of the structure and 
properties of Plants, iroiii the largest tree to the sim- 
plest sea*\vec(l. 

All bodies are cither inorganizrd or organized. 

Jufyrgivnized bodies arc destitute of life {.)Y viial.it tj : 
as stones, metals, water, air. 

Organized bodies arc possessed of vitality; and arc 
cither anhnal or vegetable. 

TIjosc two divisions of organized bodies are, gene- 
7'alli/, very easily distinguishable from each other; but 
it is impossible to decide to which some bodies belong, 
or strictly to define the limits of the two divisions. 

Plants or vegetables have not the power of locomo- 
tion, as most animals have. The food of plants consi'^ts 
of water, air, and a small quantity of other mineral 
matter; the food of animals consists of vegetables, or 
of other animals. That is, the former are nourished by 
inorganic, the latter by organic matter. 

Plants, as well as animals, are provided with organs 
essential to their existence; each organ, or set of organs, 
is adapted to some particular use; thus, in animals, the 
eyes are the organs of sight, the lungs the organs of 
breathing, and so on. 

The sciences which treat of the structure, form, and 
use of organs, are called anatomy and physiology. 

Plants are entirely composed of a few simple ele- 
mentary organs, from which arc formed the compound 

c 
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organs ; l)Ut these latter are greatly varied in appear- 
ance in the different species. 

The principal compound organs of perfect plants are 
the rooif; the eiem, or gj’/a', with its appendages; the 
leaves'^ and parts belonging to them; Aha flotcer; the 
fruit; and the seed: but these are not found in one 
large class which appear to be composed solely of 
elementary organs, as will be subsequently explained. 

The first three are called organs of nntrition^ or 
those which serve to nourish, preserve, or to increase or 
extend the plant. The others are called organs of re- 
produetion, or those which enable the plant to continue 
its species, by the production of new individuals. 

The simple elementary organs of which the above 
are composed, arc cellular and vascular tissue; but the 
compound organs will be first described, as being most 
obvious, and easily examined. 

The many distinguishing terms rendered necessary by this 
variation in the organs, are usually derived from the Greek 
or Latin languages ; but, though ajiparcntly difficult to 
remember, the beginner need not bo discouraged, for the 
names of things, though necessary, are unimportant compared 
with the knowledge of the things themselves. If, therefore, 
he be acquainted with the objects, their and mutual 
Ttlaitons^ it is of little consequence whether he remember 
their names or not ; besides, this apparent difficulty will soon 
vanish, if the simpler primary terms are imprinted on tlie 
memor}^, th© others being generally compound words. 

THE ROOT. 

The root is the organ which 'chiefty supplies the plant 
with water for food ; and, as this is derived from the 
earth, the root is generally buried in the ground. 

That part is alone considered as root, which grows 
iu an opposite direction to the stem, from which it is 
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also distin^ished by not producing any buds. Hence 
no part that produces buds is to be considered as a 
root, however much it may at first sight resemble one. 

The greater number of plants have roots, while the 
remaintler have none; this subject will be again re- 
curred to. 

The principal kinds of roots arc : — 

The tap or pivot root which is, ( 1 ,) shnple, long and 
taper; as the carrot, beet, and parsnep: or like a flat- 
tened globe; as the turnip and bulbous ranunculus, 
(2,) Branched^ consisting of one principal stem sending 
out branches, and these again dividing into smaller, 
till they become thin fibres. Most large trees and 
shrubs have branched roots; and it is known that 
the thickest and longest branches of the root arc those 
nearest the surface of the ground. 

One important distinction hetw’een the root and the 
stem, consists in the irregularity of the branching or 
ramijicationfi of the former, while the arrangement of 
the branches in the stem is regular ; though, from acci- 
dental causes, this symmetry is frequently destroyed. 

The fibrous root consists of a quantity of long thin 
fibres, of different lengths and thickness, and having 
still finer springing from them. Ex: wheat, barley, 
and most grasses. 

Fibrous roots have occasionally small knobs or swellings on 
their fibres ; aa the Lathprm tuberosus, and a species of mea- 
dow-sweet (Spiriea filipendula). 

The root of the common bloddcr-wort has small hollow 
bubble*® upon it, whence its name. 

I'iie roots of many plants are fleshy, and composed of one 
or more lobes ; such as the common pig-iiut, tlie Cyclamen, 
an<l the Dahlia. Others are furnished with a flat batic, send- 
ing down a fibrous root from its under-sidc-, wlnle on the 
upper, a RfKJcies of tmd called a bulb is produced, which will 
be hereafter explained. Ex: onion, hyaciiitlt, lily, A,o* Such 



20 


THE STEM, OU AXIS. 


roots arc called hulbiferous roots, and arc only ‘found in one 
great class of plants. 

The roots oi many jtlants l>elonging to the orth r Orchlda- 
consist of two fleshy knobs, of which one is produced 
during tlui Sfuuiner, and is inn^nded to 
JjP^ hear tlu' stalk and flower the following 

^ year, wda n the old one witlnsrs and dies 
oh', and a new on<i begins again to grow. 

There ai-e several roots w hieli an; not 
vcferrible to any of the aljove forms; as 
tliat of the hird’s~nest orchis, &.e. 

There arc some plants, which, instead of deriving 
their nourishment directly from the earth, fix their 
routs into other plants, and live on their juices; they 
are hence called parasitiral : Kr: mistleto, hruom- 
rnpe, hird’s-ncst, 8ce.: and many lichens and fungi, 

Tlie form of the root <lepends very much on the 
nature of the soil in whiidi it grows; even the same 
species of ))lant will have diirertmt routs, when riiiscd 
in din'ercnl places, and any ruot will become IVoruus, if 
exposed to the action of running water. 

A tree planted in a sj>ut that is barren, or otherwise 
ill-suited to it, will send out roots to a considerable 
di^stance, in search of bettor soil, ami, to eilect this, will 
ptmetrato through walls, and cross dikes. 


TilE STEM, OR AXIS. 

The sml, when ready to grow‘, ov germmalc^ contains 
the cmhj'yo, or future plant, in a rudimentary form, one 
end of which grows downwards, or lowavils the centre 
of the earth, ami becomes the roof ; the other end, 
taking the contrary direction, extends upwards in the 
air, and becomes the stem, or axis, round which the 
leaves, flowers, and other organs are produced. 

This tendency of the embryo to dcwclop itself in 
opposite directions, is common to all seeds properly so 
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called; and, as the existence of the future plant de- 
pends thereon, they are endowed with it in so powerful 
a dejxree, that no natural obstacles, aiul iinpedimonts 
artificially created by man, can entirely overcome it; 
or, i(* they arc insurmountable, the seed perishes. 

This subject will be further illustrated when the 
internal structure of plants is described; but what has 
been hero mentioned, is necessary to explain the pri- 
mary difierencu between the root and the stem, <n- axis. 

The followinjj^ are the principal kinds of stems: — 

1. The trunk is the name {^iven to the stem of tim- 
ber-trees. It j^rows to some distance from the ground 
without dividing; then sends off lar^o Iranrhrs-, in 
appearance like the main stem, but smaller: these 
afiain divide into still smaller, called the lust 
divisions of which are r/r/if.?, and bear the /com'. 

The trunk is thickest close to the ‘ground, and the 
main stem, as well as the branches and boughs, dimi- 
nish in size gradually to their extremities. 

The outside, or the barky is rough, dry, and com- 
monly cracked; beneath this, the trunk consists of 
layers of troody forming a solid mass. It lives a great 
many years, and grows in length as well as thickness. 

2. Th(^ stipe is the name given to the stem of palm- 
trees, sucli as the date-palm, co<'oa-nut tree'’', areca, ^v;c. 
This diliers essentially in form, structure, and mode of 
growth, from the trunk ; for it increases in length, hut 
not in thickness, and has other characters which will 
be explained hereafter. 

3. The culm is the name of the stem of grasses, reeds, 
rushes, and similar plants; its principal ilistinction is in 
having solid knots from which fcpring leaves clasping 
the stem, while tlie rest is either hoUow' or filled with a 


There is a coeiTa-mit pahii on the right-UaiKt side of 1‘late 11. 
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light pith. Straw is the culm of wheat, barley, &c.; 
rushes are culms. Some plants, as the common bur- 
reed, and other kinds of sedges, have triangular or 
three-cornered culms, but in general this form of stem 
is round ; as in the common reed, grasses, &c. 

4. The name of stem is applied to all the other kinds 
which do not belong to the foregoing ; hence it is of 
endless varieties of form, size and texture. 

The stems of shrubs and under-shrubs , such as the 
rose-tree, lilac, myrtle, walMlower, &c., arc woody. 
The searlct-beati, lupin, stock, and most annual plants, 
have herbaceous stems. 

It smooth in the arum, guelder-rose, valerian, peri- 
winkle, &c.; sjy'mous or prickly in the fullers’-tcasel, 
rose, brarahle, and in the prickly pear. See. ; hairy in the 
foxglove, geranium, bugloss, and most plants ; woolly 
in the mullein ; spotted in the hemlock, and so on. 

It is generally round, but in mint, dead-nettle, laven- 
der, Sic., it is square; and in many others it is angular, 
as the triangular lobelia, St. Peter's wort, nightshade, 
and agrimony. 

It is winged in the sweet and everlasting peas ; that 
is, liattened out on opposite sides, into a thin leafy edge. 

When the stem is strong enough to support itself, as 
is the case with most plants, it grow.s upright from the 
ground; but when it is very long and slender, or weak, 
it either trails on the ground, as the lessor convolvulus 
or bind-weod, ground-ivy, knot-grass, and many others; 
or it cliriili.s up whatever will serve as a support to it, as 
the briony, greater bind-weed, hop. and .scarlet-bean: 
hence these plants are called climbing. 

Some of these cling by means of tendrils, wliich are 
thin stalks that twist round anything iht^y touch, like 
the sweet-pea and vine; others wind their stems round 
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and round the support, and this so closely as to suffo- 
cate the plant they grow on ; as the wild honey-suckle, 
3cc. But these latter must not he considered as para- 
sitical, since their nourishment is not derived from the 
plant they thus destroy. 

Tiie stem of the common dodder is as fine as a 
thread; this grows for yards on the ground, forming a 
tangled net, and mounts up certain plants, round every 
part of which it entwines itself so tightly and so intri- 
cately, as to prevent the possibility of separating it. It 
may be seen in the Autumn, on furze and nettles 
es|)ecial]y, looking like red hair; it bears a small but 
beautiful flower, and lias no leaf. 

The ivy clings to old walls and trunks of trees by 
means of little claws, looking like a caterpillar’s legs. 

The Virginian creeper attaches itself to W'alls by 
means of a particular form of branched tetidril, having 
at the end of each ramification a small swelling, by 
which it adheres closely to the building. 

Many plants have no stem; or, to speak more cor- 
rectly, their stem is not ikvelofted: the leaves of such 
grow from the lop of the root. The primrose, ieonto- 
don, and the plantain, are examples of stcmless plants; 
for the stalk which supports the flowers is not a slan. 

There arc some forms of stems which must be men- 
tioned here, differing totally in ap})eavance from all 
the above: since tliey are very generally mistaken 
for various kinds of routs, from which, however, they 
are as distinct as the rest, by their structure and pro- 
perties. 

One kind of stem assumes the form, of a bulb, but is 
distinguished from the true bulb (see Btu>) by being 
solid; this is called a — Ex: crocus, tulip, arum, 

meadow-sairron, See. 
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Tb© ttJt^ber is a flesby irregular stem produced under- 
groundi but known to be one, by its producing buds or 
as they are called, which the true root never does; 
-^Esc: potato, Jerusalem’* artichoke, amw-root, and 
. many others. 

Another kind of stem, instead of growing in the open 
' air, creeps under-ground, and is incorrectly called a 
creeping root ; stalks and leaves grow from it upwards, 
and fibrous roots downwards, from its knots or joints; 
-^Ex: couch-grass, creeping barley, &c. The root- 
stock, rhizoma, is another species of creeping stem, 
thicker and more fleshy than the last. 
Those shoots of various plants called 
by gardeners, suckers, runners, olfsets, 
stools, &c., are all modifications of 
stems. 

Xt must be particularly observed that the knots, 
joints, or those places on stems of all kinds where a bud 
is produced, are called nodi, and the intermediate parts 
between these are termed internodia. 

THE LEAVES. 

The leaves &xe the organs by which the water, and 
other substances, sucked up from the earth by the root, 
are converted into proper food for the plant. 

Leaves are produced at the nodi of the stem, or of 
its modifications and appendages; and never on any 
true root. 

In general they are green and herbaceous, and con- 
sist of two parts: a stalk, and the flat part called the 
lamina. 

* littBAAtne is a comiption of ffirar^soH, the Italian oxpronlon for 
** UHm to tho stm” Tho plant in qoestion belonging to the gasiw HcH- 
t. Or aan^ower, the name of whioh in many languages ea^^rew^ 
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In some leaveB tbe stalk is wanting, and 
tken tbe lamina or leaf adheres elosely to the 
stem, and is said to be smsiU; — Ex: wood- 
mint, oriiind, sow-thistle, oatoh-ily, &e. 

In most leaves the two sides of the lamina 
vary in appearanoe ; the upper one, that 
turned towaids the sky, or towards the 
stem, being smoother and darker in colour 
than the under. The principal vein, or midrib, which 
is a continuation of the stalk, and the other veins 
which branch from it, project more on the lower than 
on the upper side, and the under side is of a lighter 
green, and generally more hairy or downy. The differ- 
ent purposes for which the leaf is intended, cause this 
vai*iety. * 

Leaves generally grow above one another 
on the stem, but from opposite sides of it, or 
so that the points they spring from form a 
spiral line round it ; in this case the leaves 
are said to be alternate; — Ex: lime-tree, 
apple-tree, common sorrel, and most plants. 

It must he particularly remarked, that ad- 
joining leaves w never produced immediately 
above each other on the stem. 

When the intemodia between two adjacent 
leaves, which spring from opposite sides of 
the stem, ate not developed, this pair of leaves 
will he opposite each other; plants which 
have their leaves produced in this manner in 
pairs, are said to have opposite leaves; — Ex: 
mint, gentian, mistleto, maple, See. 

When, instead of only tWo opposite leaves, three or 
more are produced from paints forming a ring an the 
stem, they form a lohort, oxverlidl; such plants as havw 
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their leaveewitk 1iii« arraegement* m aaid to Ittve 
teriiciiktta sweet «i9eA* 

mlf, goeie^ass, oiaiw’a tail, itc* 
Vertieilkle Iwvmi me mmximi, 
as being produeed hy the nott-de- 
velopementaf eevei^ advent inter* 
notUa, 

One atneifcg many proofs, that this is the ml ongin 
of these diHimnt arrangetaents of leaves, is afforded 1^ 
the Rhododendron peniicumt on the btandies of whudi 
way often he maairked leaves both aitemale and 
apposite. 

These distinetlons of the mode of growth of leaver 
most he particularly remarked and undmtoed ; heis^ 
of great importance to the true knowledge of the stnie* 
ture of plants, and of their correct clasnfication^ 

It is known that most parts of pUmts, which are not 
either root or stem, are leaves clianged in form, texture, 
and colour, or mwiijMg thus dowers, &iiit, ace 
modified kerne. This will he further explained. 

The arrangement of the veins of leaves must he 
noticed, as the dgure and general appearance of the 
foliage depend on It; it is of two principal kinik, each 
of which characterizes one great class of plants. 

1, A principal vein, called the nddrib^ runs through 
the middle of the leaf, generidly dividio 
ing it into two equal ports. Firom the 
sides or base of Utis, amaUer vetns 
branch out, which tend towards ike 
edge ; from these spring still fiiwr,«iid 
so on, till the whole sucface is divided, 
bait were, mtoa ndt<^imk ; the meslieB 
being filled up with a green suhstaneg. 
Ihe leptes of the elm, hme, and other thi 
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imd of most shmlm liaTo tills amugmaont 

ofireitiSt 

The |»laee oi flie midrib is somellmes supplied bj 
seTeral equal veins, arising from the base of &e leaf, 
tbe vine, curraat, genmism, syemuKte, ofi^ve,&c. 

In most leaves, tbe veins are not 8tTaigbt,but ebang6 
tbeir direction every time they branch out into others. 
In the oak-tribe this is not tbe case ; Ibe veins proceed in 
nearly straight lines from the midrib to tbe margin. This 
is refl^ily observed in the eommonobesnat-tree, and oak. 

2. In the other mode of arrangement, the 
Tmns, instead of branching out and interlac- 
ing, as just described, run side by side, with- 
out touchmg, from the base to the apex of the 
leaf; between these, in large leaves, are to he 
seen finer veins running across, bat not form- 
ing a net-work among themselves. This 
structure is seen in tbe leaves of tbe grasses, 
talip, lily, eloe, orebidacece, and palm-trees. 

There are two sets of veins in leaves, one lying im- 
mediately over tbe other; these are not commonly dis- 
tinguishable from each other, but if the leaves of many 
plants be steeped in water till the part which dlls up 
the veins be dissolved, the skeleton of the leaf may be 
separated, and in some, as the sea-holly, the two sets of 
veins can be seen. 

The difterent forms and <dtaracters of leaves am ^stin- 
auUbed by terms with the pnnclpal of wHeh it is neeesaary 
lobe acquainted, because the various of plants are 

often (ba^terlz^ by the dgure of their teves. 

the stalk bears only one lamm% the leaf k said to 
be mmpi 0 i — Kv; the oak, iSi^ cabbage, geranium, and most 
plants, have dnm/e leaves. 

When the stalk bears more than one lamina, and these one 
jdnted to It, so that they can be separated without tearing, 
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tlie le$i is fiidd to compound ; each las&hui, wbellier it have 
a stalk to it or not^ is called a leafiety and the joint is caUed 
an artiouiation^ The liorse-chesnut, rose-tree, ash, sweet 
and eornmem pea, lahumum, clover, and a multitude of plants, 
have compound loaves. 

Compound leaves are of different kinds. 

1« Simple-compound: when the leaf-stalk is not divided or 
branched, and bears several leaflets; — Ex: rose, vetch, &c. 

Eiffitute: when all the leaflets are articulated at the end of 
the stalk ; — Ex : wood-sorrel has three leaflets, or its leaves 
are temaici horse-chesnut has seven ; lupin has several. 

Pinnate: when the leaflets spring from the 
sides of the stalk, in pairs opposite each other, 
with, in some eases, an odd leaflet at^tlie end, 
as the rose; or with a tendril, as in most 
vetclies. 

In the leaves of tho agrimony, meadow- 
sweet, &c., the leaflets are unequal in sise, 
and in some vetches, &c., instead of being 
opposite on the stalk, they are alternate on 
each side of it. 

2. Double^compound : when the principal 
stalk of the leaf has tw'O or more secondary stalks brandling 
from it, which bear the leaflets;. If these stalks are all at the 
end of the principal one, as in the sensitive plant, dec., the 
loaf is termed digitate-pinnate ; and if they arise from the 
sides of the principal stalk, it is termed hupinnaie^ as in the 
carra way, angelica, dtc. 

3. Triple-compound: when the 
principal stalk has secondary stalks, 
and these again have others articu- 
lated with them, as in tho carrot, 
samphire, &c. 

It is the articulation of tho lami^ 
uce with the stalk that essentially 
constitutes a compound loaf. The 
oran^-tribe have compound leaves, 
yet the orange-tree has leaves with 
only a single lamina; but this is 
found to be articulated with the stalk, and, therefore, is con* 
Ibnnable to the character of the tribe. 





THE tXilTBS. 

SimpU leaves aaad tlie leaflets of compound leaves are said 
to be : — 

JSniire, when the margin^ or edge, is neither notched nor 
cut, but in one continued smooth line, whatever the general 
shape of the leaf may be; — lilac, lanrel, periwinkle, 
oleander. 

SerraHdy when the edge is cut or notched like the teeth of 
a saw the nettle, elm, and the leaflets of the rose, and 

a multitude of others. If the teeth are rounded instead of 
sharp, the leaf is called crenat^^ as in ground-ivy, horehouud, 
wooJ-betony, &c. 

Sinuated^ when the edge appears as if cut into roundish 
forms, in and out alternately, like the oak-leaf and others. 

CuU when the edge, instep of being in rounded segments 
is in sharp angular ibrms. 

Jiuncmaiey when the segmenta of a cut leaf are pointed, 
irregularly curved, and turned back towards the base of the 
leaf;< — Ex: Leontodon, London rocket, dec. 

P%nn<it\fidy when the margin appears as if cut very deeply, 
nearly or quite to the midrib, into irregular forms called Idbeg^ 
which project out at right angles, or nearly; — Ex: common 
groundsel. When the lobes are again cut into smaller, the 
feaf is called bupinnaiijid, 

Palmat0f when the general form of the 
leaf is roundish, but it is deeply cut; 
several kinds of geraniums, Serrated pas-* 
sion-flower, &c. 

The two last are analogous in »impl0 
leaves to pimiate and digitate compound 
ones. 

With regard to their general form, leaves 
and leaflela are said to be ; — 

Bounds m those of the eommon shceiKroi 

Eimnd^, as those oi common money-wort* 

Od/onp, or pea/e, as those of ^e brook^me. , 

Oboputey oblong or ovate, but having end Uurgi^ than 
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iwim Uie leiif Iff equal ffl ae^ end, 

but aiueb Icmger tbea it ia wide; as ia the wuH-fiewer, 

IffenBy oViiiTidfir; ' 

. OiMdle^lcMMeoM^ wheaj the eude of the kef Axe ffffuiided 

uiateiid fff pohiied. 

ZAmar^ when the leaves are very lonj;, and so mtrmw as to 
leek like a /me, as theoe ^ many grassesy toad-«esh^ dte. 

Tfiwfnktr^ as tiiese of the eonmoa ovaeh ; 
as those of the blaiek pojdai:} and so on. 

or Metai-^pedt as ia the lUac» tixae^ 
white water-lily. In the wood-sorrel, and idover, 
the kaHets are inversely heart-shap^ 

Zpro^ wh<^ tesminal lobe iff larger than 
the side-l^es which are o^osite to ead^ otl^ $ 
^Ex i charlock, Belleirie eress, wild tvunip, 

In the Sagittaria, buck-wheat, s^rel, and 
spotted arum, the leaves are haaUUe, 

When there is a small point at ti^ ^d an 
rntire leaf, as in the vetches, the honseleek, &e,, it is said to 
hemucrtmate : when the lamina spreads out at the end of the 
sttdk, like a Hat omhrdla, the leaf is said to be peUtUx f — 
JSfff? Indian cress. 

Wlwn opposUr hamt dre tmrtlef thmr buses oUen grow 
together, and look Idee one leaf, with the stem of 
the plant ntnning throogh it ; in sudh eases ^ 
leaves are said to be connate j — B»t ^e wild 
teasel, soap-wort, perfoUste hanej'-fmcl^o, CMh> 
ra perfaliaia, &c. 

SooMtimes tho baoos of sessile siiiglo leaves 
are so dseidediy united, that the stem appears 
to paSi through their sabstanoe, as in the eesi** 
mon hare's ear, &c, ; these leaves ars sidd tab# 
JNMj/oihiSS* 

In sBons plasts Hie marginr ^ sessils leavss 
run down on each side of the straa, so ns tesMs 
to be of one piece wiHi many IMIesi 

the rnidletn, &c. { these kavai ase ii# ta bn 

deotrnmH* 

In the glasses^ se%e% dEie.> Hie b0ltd«ttwl:tlie 
kaf k the sIm low sams din* 

Isncet thm and siiaalar kawes axe ssldvta be 
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■Tim Umm noi ia aM caws* Hat wtl 

3sla lamlM ? ibey are ia aeireaRRi instama ihiek ^ 

m ealled eyUndrM, tmieg^irntMoai, tt^irntf, 
iDcwy aaeordiof ta llie %ui» wlnoh * mt» rnetha of ^ 
lamiaa preset A leaf, wkkfii i» tliidbeat la ike 

middle^ oaid ghwp mi two edgcw, and pointed «t tlie and, 
i» said 1K> be sweiraNihaiied, or : if^ albe, ian 

Tbom iemwea of water-plaiits whkli grow ea^iidy under 
water, aso generally cat into long liiMr segments | wliik 
^ose wld^ dost on the suffnee are timmd Hke other kaTes; 
t watmr lanuiioiiliis, fieaihezfoil, and most otliers* 

There are ssme ptents with leaves very curiously Conned, 
widek eaimoi be referred to any of the foregoing. Of these 
tim most stiigid^ KepenHies, aa Jw Indlaa plant, 

the sarrassnia*, dcn^ The stM is hoSowsd oat at tiis end 
Into * small eiip, and the kmiiis of the leaf 
Haniie a cover to ^ Thm laiolwr m genesridi^ 
filled with a pure water diatUied into it fyom 
the phnii, and inseete are often finiid dRNmed 
in thefimd. 

Generally the two Imhree of die leaf, one on 
saeh aide of the midrib, am altlm, or the leal 
is e ys nwsti d osl I but this is not tbs oifse In 
many, as may be seen ta those nf tha »i|^itili«lc^ dte, and 
more obviously in the begoma, the leaves of which are irro* 
gular or oblique. 

On msay plaitts fibs kms dtflbr ln finin In different parts 
of it s thus, the foeir4essa% or fiiessaptlnguag Irom the stem 
just abeew the roo^ atslymte In ffie Befieisle eress, whils 
the tUmJtitmf mm obovate i In fiie common horse-radish, the 
mdteal or root-leaves sx» oblong and erenate, the stemdesvos 
ImoeidaSe lUHi satire; 

In the oomnion beildhiwsr, Ibe ra^SM kavm m 
llm iteaeileavie finenr* H^fimner gmealiy die off early, 
msdaea lanit often seen i henee beginners are surprised at the 
name ^ven to it (Catappmfia re#UfMi(/blhi), which 
fttosns'smmii^^ ' 

On the cmnmon ivy, leaver of two farms are eommonl^ 
Oa thhlla^s^ a Ifttffii jteerioaatnoi^ 

* Ibiishallfumof this pimtm the riihl^luindee^ 




mi leatev of ihi«e Mm»f hhm otwYaie aiul 
nm&mt i»)mm and aiutiated, and th« third iynte* 

, A South Aroerioaii plant, called^ on that aoooiinl, Itudia 
heterophplUt^ or irregulat^lmed^ hm mx diSorent timm of 
toaves ; and many other examplea might be given. 

Bfany piantahave no leavea at all, their o0lee being per* 
Ibrmed by aome other part pecultariy formed for that 
pose. It required accurate knowledge of the subject, to be 
aide to nnderatand whether such plants have leayes or not 
The stem of the cactus, or pricWy pear, swells out between 
the noS, into ovate floshy prickly masses, which look like 
leaves ; and hence, those plants are erroneously supposed to 
bear their flowers on the edges of their leaves; <hou|^, kt 
lact, they are leafless. The common dodder (Cuscuta enro- 
pfea), has boon already mentioned as a leafless plant 
In the Lathyms mssolia, an English plant, the stalk is 
flattened out, and looks like the lei^ of a gras% but there is 
no real kmina* 

In another rare plant of the same tribe (Lathynis aphaca), 
the place of the leaves is supplied by lar^ an append* 

age m the leaf which will be presently Ofwqribed. 

In some plants, the leaves are only partially produesd, and 
look like s^es on the stem, as in the common hrommrape, 
the bkdVnest orchisi and many others. 


At the foot of the stalk of the leaves of many plants, 
are found small leafy appendages called 9tipujU»; whidh 
will be best understood by examples and observation. 

In the common dog-fose the 



stipulfs grow, for their wholO 
length, along the sides of ih» 
stalk, one on each side 0 i it;; 
In the eommon rhubarb, tlm 
sttpolis fbrm a dbeath rouu^ Ham 


l^ose of the sweet and es^lasting pea, imd o&fifli^ 
{dimm of timt iiibo^ aim shafiwd like half tim hsu^ 
arrow* 
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Those of the eonimon meadow-sweet are roundish, of 
the clover oval, of the sweet violet lanceolate, and of the 
apple and pear linear. 

The stipuim of the violet and heartsease are much 
larger than the leaf itself, which is oblong, simple, and 
slightly serrated, the stipuloe being pinnatidd. 

iStipulm are commonly herhaceotm in texture, but in 
the polygonum, and many other plants, they are mem* 
hranom. From the mode of their growth in some 
plants, as in the colTee-tree, where they are produced 
between opposite leaves on the stem, they are considered 
as accessory loa\ es, but little is known about them. 

They arOiregarded as part of the leaf in botanical 
descriptions. Plants which possess them, are said to 
have stipulate leaves; those which have them not, are 
described as having exstipulate loaves. 

The leaves of most plants possess a power of motion, 
which is the effect of what is termed irntabtlity, or 
vitality; and is, consequently, independent of any 
mechanical force applied to them. 

The most general exhibition of this motion is shown 
in the change of position of leaves during the night, 
and has been termed by Linneeus, the sleep of plants;** 
it is easily observed in compound leaves. 

The leaflets of those of the acacia, and other plants, 
droop on the approach of darkness, and rise up with 
the returning light ; in the bladder-senna the reverse 
takes place. But a more striking instance of voluntary 
motion is shown by the leaves of a Bengal plant, called 
Hedysarum gyrans; the two lateral leaflets are in 
almost perpetual action, turning abruptly and irregu- 
larly round on their stalks ; sometimes only one moves, 
while the other remains at rest; the terminal leaflet 
moves up and down* 
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THIS I^EAVES, 


The irritability af the double-compound leaves of the 
Mimosa pucUca, or sensitive plant* is still more apparent* 
On the lightest touch, the leaflets close themselves up 
in pairs; if the blows be repeated, the secondary stalks 
fold upon the principal one, the whole leaf droops as if 
dying, and only resumes its natural position after some 
time has elapsed. 

Here, though the immediate cause of the motion is 
mechanical, yet the mode in which the effect shows 
itself, results from the vitality of the plant. 

The dioncoa, a North American plant, has leaves 
which can close together, by turning on the midrib as 
B hinge, and are covered with stiff prickly#* hairs. No 
sooner does an insect alight on these, than the two 
halves fold together, and kill it. This plant is hence 
named Venus’ fly-trap*. 

The leaves of the sun-dew, so common on moist 
heaths in England, possess the same property in a less 
degree, but small flies may be often seen dead in them. 

The loaves of many plants are also affected by the applica* 
iion of noxious vapours, or by mineral and other poisons, 
which is a further proof of irritability. 

But tbough there are few plants winch manifest irri- 
tability in so great a degree as those above-mentioned, 
yet all have the power of turning their leaves, to seek 
the light which is necessary to their growth, if placed 
in too shady a situatiou. 

The leaves of those placed in a dark room, or in a 
cellar, will not only turn their upper-sides towards the 
ivi'ndow, but their stalks will grow longer than they 
mrdmarily do, in order to approach as near as possible 
to It. This has been observed by every one, of common 
geraniums, in such situations. 

* There l»a figme of this plant ia the right-himA comer of Bate Z. 



The leaves of all trees and filiruljfs, after & certain 
time, Ml off and are again renewed. In cold climates 
this “ fall of the leaf” generally takes place on the ap- 
proach of Winter, and as, during the rigour of that 
season, the plant is in a toipid state, the new leaves do 
not appear till the return of warmth with the Spring. 

Those plants, the leaves of which do not die off* all 
together, but are being successively renewed, so that 
they are never leaiiess, are called evergreens; — Ex: 
juniper, laurel, fir, periwinkle, holly, &c. 

Many plants are evergreens in warmer climates, that 
shed their leaves with us in winter ; as the orange, the 
oleander, and others. It is found that here, those alone 
are evergreens which have particular fluids formed in 
their hark or skin, which defend them from the effects 
of cold ; as fir, pines, larches, &c. 

It is, therefore, most probable that severity of weather 
is the cause of the general shedding of their foliage 
among our forest-trees and shrubs; but all trees, in 
every climate, lose tbeir leaves and renew them. 

When they first grow, leaves are continuous, or in 
one piece with the stem ; but an articulation is gene- 
rally formed at tbeir junction, and when this is com- 
pleted, the leaf apparently decays and fulls. 

THE BUD* 

Buds consist of a collection of rudiments of leaves sur- 
rounding a central vital point. When this point grows, 
or develops upwards, in the form of a stem or axis bearing 
these leaves, the bud is called a leaf -bud; when the 
bud produces one or more flowers, instead of leaves, it is 
called a Jlower-bud. 

Buds are always produced in the axilla of a previous 
leaf, when not txcddmtol or irregular. 

D 2 
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Leaf-buds appear, ii\ this situation, on trees and 
shrubs, soon after the leaves; but they are little seen 
till Autumn. They but slowly during the Winter, 
the vegetation of the plant being in a great measure 
stopped during that season; on the return of Spring the 
buds advance rapidly ; the leaves which compose them 
open out as the central stem or axis lengthens, and by 
the end of the Summer a green twig or young branch 
is formed, which produces fresh buds from the axilla* 
of its leaves in turn. In succeeding years the original 
bud becomes a branch wdth numerous ramifications, 
all owing their existence to the repetition of this same 
process. 

In some shrubs and trees, the buds, instead of ap- 
pearing in the open angle of the leaf-stalk and stem, 
are formed in the substance of the base of the former, 
which swells out iu consequence, and hence the bud is 
not visible till the old leaf falls. This may be observed 
in the common plane, &c. 

Hence, as the branches of trees originally sprang 
from buds, and as these are always formed in the axillce 
of leaves, a plant which bears opposite leaves will have 
its branches and boughs opposite; and one which has 
alternate leaves will have its branches so; but this 
symmetry is constantly deranged by accidents in trees 
and shrubs. Birds and other animals destroy buds 
and young shoots, and storms break off boughs and 
branches. 

Leaf-buds are generally covered with two or more 
scales, thicker and tougher than the other leaves; these 
are called perules^ and are intended to defend the young 
enclosed leaves from the cold and damp. 

In severe climates, they are often covered with a re- 
sinous coating, and lined mwardly with a downy sub- 
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stance; but in warmer countries, this defence not being 
80 necessary, the perules are little different from the 
usual texture of leaves; they drop off when the bud 
expands. 

The thick elammy bud of the horse-chestnut fiirnishos a 
good example of a perule, and, indeed, of a bud generalJy. 

Leaf-buds generally contain only the rudiment of one 
axis or stem, but those of pine, fir, and other trees of 
that kind, contain several, each enclosed in its own 
proper perule. 

When the plant has no stem, the buds are produced 
in the axillte of the root-leaves, as in the daisy, prim- 
rose, &c. 

The bu/lf is essentially a bud, but differs from ordi-i- 
nary ones in not producing a stem, and in being formed 
at, or just under, the surface of the ground. It consists 
of the fleshy bases of the future leaves; and new bulbs, 
called by gardeners chvefi, are formed in the ajiilkp of 
those, the new bulbs by their growth destroy the parent 
bull), and thus continue and multiply the species, since 
each of them is capable of producing a perfect plant. 

Bulbs are of twokiuds: Ihefwm- 
cated, consisting of concentric 
rings, being the bases of the 
leaves quite surrounding the cen- 
tre: — Ex : Narcissus, onion, hya- 
cinth, See. 

The other species of bulb consists of separate imbri- 
cated scales, eacli of which expands into a leaf; those, 
therefore, are not sheathing, as those of the other kind; 
— Elx: garlic, squill, lily, &c. 

Irregular or accidental buds are found in other ]>arts 
of plants, besides the true ones in the axillco of leaves ; 




OF HAIRS ANT} GLANDS. 

thus, in sonis sptecks of garlic, thof are produced in the 
place of flowers in the flower-bud. 

Another kind of bud, resembling a bulb, is produced 
on the roots of some plants; and the spots called eyes, 
in the potato, are rudimentary buds buried in the sub- 
stance of this form of stem by its irregular growth. 

Some plants produce a kind of bud in its usual situa- 
tion, but this, instead of growing into a branch with 
leaves, falls off from the parent stem when it is per- 
fected, and takes root in the ground like a seed ; — Eoc : 
coral-wort, bulbous fumitory, and several foreign lilies 
and aloes. 

Some plants, as the marsh malaxiSjthe Bryophylluro, 
&c., produce accidental leaf-buds on the margins of 
their leaves. 

The subject of buds will be further explained when 
the flower-bud is described. 

It is found that the young leaves are constantly folded 
np in the bud in the same way in the same species of 
jdants^ and there are many different modes of this 
arrangement ; this is termed the vernation or foliation 
of the plant. 

OF HAIRS AND GLANDS. 

The herbaceous parts of most plants have hairs on 
them," in a greater or less degree; in some, as the 
marsh-mallow, the enchanters’ nightshade, cabbage, 
Etc., they are hardly perceivable. 

Those plants, generally speaking, most abound with 
them, which grow on a dry soil, as common gromwell, 
bugloss, Scc„ or on high mountains, or those Cif hot 
climates. 

On some plants the hairs are long, but scattered ; on 
others they are short and thick ; on some, as the com- 
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mon borage, comfrey, viper’s buglo»«, &c., they are stiff, 
and on some common cod-weeds and muUeins, they 
resemble cotton in appearance and touch. 

They are found to be of very different forms whea 
examined in a microscope* 

The most curious example of hairs is shown on the 
cobweb liouseloeh, where they look as if spun from leaf 
to leaf, like the web of a spider. 

Physiologically considered, hairs are of two kinds: — 

Those which are intended, apparently, to regulate 
the escape or evaporation of moisture from the surface 
of the plant, are called l^mphaiic, and are the most 
common; and for this reason are very abundant on 
plants growing in exposed situations. 

The other kind are called secreting hairs, and are a 
species of glands or receptacles of fluids, peculiar to cer- 
tain plants ; such are those of the common nettle, whieh, 
when touched, penetrate the skin, the pressure causing 
a colourless acrid juice, contained in a minute hag at 
their base, to be forced through them into the wound ; 
it is this juice which produces the smarting pain. 

The GLANDS of plants are very various in appear- 
ance, form, and situation; their use and nature are not 
well understood. 

In tlie Tnyrtlcj orange, St. John's wort, and many others^ 
they appear as small transparent dots on the leaves, or other 
green parts, when these are held up to the light. 

On the moss-rose they are secreting hairs, with a little 
round coloured globe at their points, and feel clammy. 

The under-side of the leaves of many plants are covered 
with very raituite glands, like beads; these arc seldom visible 
to the naked eye. 

Ill short, their various forms can only bo learnt by obscXi* 
vation, and Viy consulting books on the subject. 

It may be remarked that the perfume of the flowers and 
leaves ox plants arises from secretions from glands. 
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The thorns and prickles of plants arc hairs grown thick 
and strong ; but this is to be understood of such only as can 
be separated from the plant without laceration, as can be 
done with those of the stems of roses and britTS, gooseberry- 
bushes, dtc. 

Those which cannot he so removed, owe their origin to 
other causes; of this latter kind are the spines of furze, 
blackthorn, and many others; most of these arc produced 
from buds not developed in the usual manner. 

THE FLOWER. 

The flower is an organ composed of several distinct 
parts ; and generates and matures the seed, by which 
the plant is enabled to continue its species. 

Flowers are produced from buds, which, like leqf'^ 
hud6\ are formed in the arilltB of leaves, called bracte(r» 
These differ commonly from the ordinary leaves of the 
plant, either in size, colour, or form; but observation 
and knowledge can alone enable the botani^«t to distin- 
guish in all cases true bractero from leaves ; they will be 
further explained, 

Flowev’buds consist of an assemblage of rudimentary 
leaves surrounding a central point, whicli grows into 
an axis, called the flower-stalky or peduncle ; this often 
grows for some length before any of the leaves exyand^ 
or before the bud opens. 

These rudimentary leaves have the power of pro- 
ducing in their axilla) other buds, with their enclosed 
leaves and axes. 

If these secondary buds are not produced or deve^* 
loped y the principal one brings forth one flower only, 
which is always at the end of the flower-stalk, because 
the axis does not, naturally, grow longer, after the 
inmost set of leaves, which form the flower, begin to 
expand ; — Ex : pmony, tulip, 
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The mannei* in which the flowers are arranged on a 
plant, according as the various buds arc produced and 
expanded, is called the inflorescence y or mode of 
flowering. 

In order to understand this, the beginner must con- 
stantly remember, that all regular beds are formed in 
the axilla? of leaves, or bractese ; and that I he centre of 
a bud grows into an axis or stalk, bearing the leaves 
enclosed in that bud, the innermost of which constitute 
the flower; while other buds, gi\ing birth to nosv 
stalks, leaves, and flowers, may, or may not, be pro- 
duced in the axillae of the outermost, as they arc un- 
folded on the original stalk. 

The principal forms of inflores- 
cence arc : — 

When the principal stem of the 
plant produces a flower-bud, and 
then ceases to grow, the flower 
is solitary and terminal; — Ex: 
pcDony, and pheasant’s-eye, herb 
Paris, &o. 

When one flower-hud is produced 
in the axilloo of a leaf, and the prin- 
cipal stem continues to grow past it, the flower is said 
to he solitary and axillary; — Exi yellow pimpernel, 
periwinkle, &c. 

When all the buds of a newly- formed axis unfold 
into flowers, each having a stalk, the inflorescence is 
called a raceme; — Ex: enchanters^ nightshade, waler- 
betony, brook-weed, hyacinth, shepherd’s pur.se, &c. 

If, in the same circumstances, the flowers are ses-silCt 
or very nearly so, they form a spike ; — Ex lavender, 
corn, saintfoin, agrimony, dyers’ weed, plantain, butter- 
fly orchis, muliain, yellow cotyledon, &c 
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The principal axis of a spike and its de- 
rivatives is also called a rachis. 

There are a great variety of spikes, 
according as the flowers are altarnaU 
or verHciilale, on the principal axis, 
and according as they are distant or 
crowded on it; if they produce se* 
condary spilces, with a simtlar arrange- 
ment, tlio principal one is said to be 
compound. 

A spike, the sessile flowers of which 
are very crowded, the principal axis 
thick and fleshy, and enveloped in a 
large coloured hractea, is called a spadir, and this last a 
spathe this is peculiar to the arum, calla, draeontiuxn, and 
many palms. 



When the bracteas on the principal stalk are close, 
and overlap one another, or are imbricated^ with the 
lowers sessile in their axillse, the spike is termed an 
amentum^ or catkin, and the peduncle is always articii* 
laied with the main stem of the plant : willow, 
oak, bircb, poplar, walnut, beech, and many other trees. 


Catkins are generally pendent, or hang down ; the spUte, 
in gouerai, is erect. 

When a principal fiower-bud produces others with- 
out lengthening its stalk, a Aead, oi* capituh, is formed ; 
— Ex : Scabious, sheep Vbit, clover, kidney vetch, &c. 

One form of bead must be particularly noticed, from 
its being the characteristic of three large orders of 
plants, often, though improperly, called compound 
floicers, because the head resembles a single flower in 
its appearance. 


In this infloresceuce, the top of the flower-stalk is swollen 
out into a sort of cushion, called a recepUtcie, on which are 
crowded a multitude of small sessile flowers, called Jtorets, 
which will be explained la another place | these m*e all stir- 
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rounded by the o^teT hracteee, encloemg the bnd^ which are 
imbricated, and form what is called an involucrum i^Ex s 
Leontodon, daisy, aster, sun-flower, thistle, hawk-weed, arti- 
dioke, dtc. 


When the principal axis is bnt 
little lengthened after the open- 
ing of the bud, and the other 
flowers it contained have stalks, 
an umbel is formed ; this is either 
risf^le or compound, 

A simple umbel has the stalks 
springing fi*om the same part of 
the pnncipal one, and each bears 
but one flower;^ — Ex: flowering 
lush, agapanthus, geranium, pe- 
laigonium, wild garlic, 

In the compound umbel the 
stalks of the secondary bads bear 
smaller umbels, into w’bich these 
open. 

The compound umbel is the 
characteristic of a very large tribe 
of plants, hence called Umbella^ 



cece ; of which the carrot, pars- 

nep, celery, parsley, hemlock, coriander, &c., are 

familiar to every one. 


A corymb is a raceme, the lower 
flowers of which have long stalks, 
and the upper short ones, so that the 
flowers are nearly on one level ; — Ex: 
star of Bethlehem, lady’s-smock, com- 
mon hawthorn or May, yarrow or 



milfoil, wild service-tree, &c. 


All the foregoing forms of inflorescence are con- 
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sidered as modifications of tlie spike or raceme, the 
rachis being undeveloped, 

A panicle is a raceme, the flower-buds 
of which have, in growing, produced 
others, and, consequently, the stalks are 
branched; — Ex: oats, and many grasses, 
cineraria, &c., wood-rush, yucca and 
agave, meadow-sweet, &c. 

Wlicn the middle branches of a panicle 
are longer than the rest it is called a thymus ; 
Ea' : lilac, privet, horse-chestnut, &e. 

A ct/me resembles an umbel, in having the flowers 
level at the top, but the stalks spring from different 
points of the principal one A’z*.* elder, oleander, &c. 



There is one variety of the cyme, in which the flo'vvers arc 
produced in the axilla* of opposite leaves ; and being crowded, 
tlioy appear to form a whorl of flowers round the principal 
stc'in of the plant ; this is one characteristic of a large tribe of 
plants, of which the mint, thyme, sage, monarda, dead-nettle, 
&(•., are well-known examples. 

Ill the vine, the rachis, or prineipk* axis of inflorescence, 
frerpiontly produces no flower-buds at all, but becomes length- 
ened, ami acquires the property of turning round any neigh* 
houring bo<ly, and thus assisting to supjjort the plant. 

This false tendril must he carefully distinguished from the 
true one, wliicli is always a jiroloiigatiou of the midrib of a 
lo/if ; wlieroas the one in question springs from the axilla of a 
leaf, and thus indicates its origin. 

It is this kind of discrimination between the various forms 
the different organs of plants assume, that is so important to 
the advancement and knowledge of botany, and to which the 
attention of the rational stadeut camiot be too frequently 
culled. 


OF BUACTK/F AND THE INYOLUCRUM. 

The leiif iu the axilla of which a flower-bud is produced, 
is called a bvactea, as has been already mentioned. 
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Tlie most remarkable sort of bractea is that called a spathe, 
which lias been noticed iu describing the species of itiflo- 
rcpcencc termed a spadix. 

Bractem vary greatly in appearance ; most usually tliev are 
green and herbaceous, like other leaves ; but the spat lie is 
coloured, and so are the four bmetem whicli surround the true 
jftower of the hydrangea. Common observers take these for 
the flower itself, which is small, and escapes observation. 

The spathe, or bractea, of many i)lanls is membranous, as 
the narcissus, the wild garlic, flowering rush, &e. 

The outer set of leaves composing a flower-bud are gen<‘- 
rally alternate, and, as tiio axis grows, tlu\y open singly on 
diflerent parts of it; they are also bracteie, because other 
Jl(ncer»huds are formed in their axilla:, as has been explained ; 
but when no such secondary buds expand, these bracte.'e ap- 
pear like small leaves on the principal flower-stalk, as may 
be seen in the sow-thistle, buttercup, corn-marigold, centauj’y, 
ox-eye, and many others. 

The prt^sence of bractem on the flower-stalk is so gtmeral 
in plants, that their absence iu one large ord(?r (Oruciacjc) is 
a striking and important characteristic of it ; and indicates a 
remarkable deviation from the usual laws of floral d<ivelope- 
nieiit. The learner may refer to shepherd’s-purse, wall- 
flower, stocks, wild cabbage, &c. 

When two or more bracteeo, instead of appearing 
shingly and alternately on the principal flower-stalk, are 
opposite or verticillate, they form an involucrum. 

There is an involucrum at the point where the stalks of the 
umbel branch out, in many umbelliferous plants, as in the 
wild carrot, samphire, water-parsnep, &c. (See figures of 
umbel.) 

The large bractem immediately below the flowers of the 
wood-anemone afford a good example of an involucrum. 

The Imad of composite or compound flowers, as they arc 
commonly called, is always surrounded by an involucrum of 
many leaves, which are imbricaied, as was before stated ; — 
Exi dahlia, aster, marigold, die. 

Each floret iu the hcjms of many genera of Compositic has 
a chaffy bractea growing at its base out of the receptacle ; 
this form of bractea is <^ed » palea, and the receptacle is iu 
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tbftt ^3&B6 8ai<l ta be paleweiniMi — Mxi yarrow, burwcied, 
tbietle, &c. 

The part of the plant called Hie artichoke (Cynara «eoly- 
muft) which is eaten, is the base of the leaves of the involU'* 
erutn, and the receptiusle of a dower, like a thisHe, of the order 
Compositar 4 the palese of tlie receptacle form vrhat is vul« 
garly called the choke* 

Another remarkable form assumed by braeteee, is the 
Cupule; or the cup of the acorn, the fruit of the oak, dec. 
In the filbert the cupulo pr^erves the limbs of the separate 
braetcio distinct, tlmugh tiiese are united at the base : in the 
beccli-nut the bracteae form a tough shell nearly enclosing the 
fruit : the berry of the yew U a bractea entirely altered in 
texture, enclosing the seed* The corice of the fir^tribe are 
formed of imbricated hardened bractete. 

The inner elementary leaves of the flower-bud are 
always wborled, or verticillate ; and constitute, when 
expanded, what is commonly called the flower; as soon 
as these bep^in to open, the axis, which has hitherto 
formed the flow'er-stalk, ceases to grow, and the top of 
the stalk, or part where these leaves are joined to it, 
is called the receptacle* 

There are rarely less than two, and commonly four, 
whorls or verticils of these inner leaves. 

The flower, properly speaking, consists of two or 
more whorls of elementary leaves, which difler in form 
and appearance from all others, and are called sexual 
(sppasmtus, because, by theiir means, the seed of the 
plant is formed and matured, so as to become capable 
of growing: these are commonly surrounded by one or 
more whorls of leaves dilTering from the inner set, and 
unlike other leases, which are called Jforo/ mvelopes^ 
or pefsimth; but these ens^elopcs, as will be shoiim, 
are not essential to the flower. 
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THE CALYX. 

The calj’x is the outer set of the floral envelopes, when 
there are more than one verticil of these. 

It is composed of two, at least, but usually more 
leaves, called eepah^, iheso are generally herbaceous; 
— pink, rose, wall-flower, and most flowers. 

When the sepals arc distinct, or separate from each other, 
the calyx is said to be polyscpalous. The outer green cover- 
ing of the bud of tlie flax, or rose, is the calyx; and when 
the flowers open, this is found to consist of five different 
species, or sepals, connected by their base with the peduncle. 

In the common poppy, and yellow balsam, or touch-me-not, 
tlieru are only two sepals ; thtTc are three to the spider- wort, 
orchis, &c. ; four to the wall-flower and radish j six to tho 
common Imrborry ; and five or ten in most flowers. 

But in many plants the sepals are joined togetlier, more or 
less, by their edges, so as to form one piece in apj>earanc© ; in 
this case the calyx is said to l>c mmonepalous ; — Ex: pink, 
pea, henbane, Convolvulus, &c. 

The sepals are seldom joined for their whole length ; the 
part where they are united is called the tube, and the separate 
ends tlje teeth or eegmenU; such calyces are commonly, 
though improperly, described as being out into so many seg- 
ments, or as^bcuig toothed. The partial cohesion of tlio 
ments of the calyx in the genus oenothem is charaoteris& 
of it. 

The sepals of the esclioltsia and eucalyptus are so flrmly 
united, tlmt in cmier to blow% the flower detaches the calyx all 
round its base, and pushes it off at top in tiie form of a little 
extinguisher. The learner should remark and remmxbex this 
fiict. 

The calyx is said to he regular when all the sepals arc 
alike ha sissc and form ; — Ex: strawbeny, borage, rose, cuM|iie- 
fbil, flax, mint, gtound-ivy, dec. 

It is called irregular when the se|uds are unlike in sise or 
Ibrm; — Ex: thyme, foxglove, violet, &e. 

* The word sepal luut no dcrivatloo, but was invimtedi by botaniats to 
distinguish the parts of the calyx from those of the corolla. 
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In many plants the calyx has one of its sepals hollowed out 
into a long thin tube, like a spur, and is htiice said to bo 
spurred. In pelargoniums this spur grows to the stalk, so as 
not to be readily perceivable ; but it is very distiuct in the 
larkspur, tropseolum or Indian cress, &c. 

The calyx is said to be deciduous, when it dies off either 
soon after, or immediately on the opening of it, as in the 
eecholtzia, poppy, &c. ; or before the fruit begins to ripen, as 
in tbe ranunculus, and most flowers. 

PolysejicUous calyces are generally deciduous. 

It is said to be persistent when it continues to live after tlie 
rest of the flower withers, and either encloses, or else forms 
jiart of the fruit, as in the common hound’s longue, rose, 
applt;, hiviitcra, and a multitude of otlicrs. 

Monosepalous calyces are generally persistent. 

Sometimes the calyx is not herbaceous in texture ; in this 
case it is said to bo voloured ; — Ex: fuchsia, troptx*olum, 
ranunculus, monk’s-hood, pomegranate, troUius, and many 
others, 

Caro must be taken not to confound the true calyx, which 
only belongs to one flower or sexual apparatus, with bme- 
tcfo, involucra, epathes, &c., which surround and accompany 
Heveral. 

Tiui learner will bo occasionally puzzled to decide vi'hethor 
a Hornl envelope be a calyx or a corolla, especially if it be 
coloured. In the common globe flower, or trolHus, the five 
hfrge yellow leaves forming the flower arc a calyx, and the 
corolla will be found within, cousisting of five little rolled-np 
leaves surrounding the stamens. The common raash-mary- 
gohl (Callha palustris) has no corolla, the flower consisting 
only of five sepals. And invariably when there is only one 
verticil of floral euvolopos, it is considered as a calyx; if 
there be two, the outer one is the calyx and the inner the 
corolla, whatever may bo the size, colour, or form of the 
modified leaves composing each whorl. There aiv two, a/j- 
pareni exceptions to this law, which must be explained; 
tliero is no perceptible calyx to the flow^ers of many of the 
umbeUiforous tribe, such as fools’ parsley, angelica, fennel, 
buniet saxifrage, earth-nut, and many others; and yet the 

* This plant is cotncRonly, but wrongly, oalled the nasturtlusn, wbicii 
is the noma of the oommou'cress. 
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five white floral leaves are considered os a cojrona, from 
anah^. In the other plants of that tribe there is a distinct 
five-toothed calyx; sometimes, however, the segments are 
very minute, and luirdly perceptible, and in the genera above 
enumerated they are altogether wanting ; still, however, there 
is a thickened herhaccona margin, or cup,' enclosing tlic 
petals, and this cup ia considered as the rudiments of a calyx, 
the white floral leaves are therefore justly regarded as a 
corolla. 

Again, there is hardly any calyx of the usual form to the 
small florets in the heads of the order Composite, but as 
some genera have a distinct calyx, and as there ore the rudi* 
meuis of segments in most, the coloured tabular floret is to 
be regarded as a corolla. 

THE COROLXA. 

The next whorl of leaves within the calyx, is called the 
corolla ; this is the part of the flower which is so attrac- 
tive, from its fragrance and beauty* it being found of 
every shade and variety of colour, except black; it 
differs in texture from the calyx and leaves, being 
more delicate, and the nerves not so thick and strongly 
marked ; this kind of texture is called petaloid. 

The separate leaves of the corolla are calle<i petak^ 
and these, like the sepals of the calyx, are either dis- 
tinct, when the corolla is said to polypetaloust as la 
the ranunculus, wall-flower, pink, rose, See.; or aire 
united by their edges, in a greater or less degree, in 
which case the corolla is called monopetalom^ as in the 
convolvulus, hoiiey-suckle, mullein, bugloss, &c., and 
the little flowers, or florets, which form the heads of 
composite flowers. 

calyx? the eoroUa Is either reyiUar or f 

but this latter admits of a much greater variety of fom than 
fonUer. 

When fdl the petids are alike in euae and form, whalem 
that may be, or when the corolla appears symmetrlmd, il i$ 

s 
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eaQed regular corn^ cockle, 

flax, strawberry, St JolmVwoii, eo» 
lumbiue, b^-dower, geraumm, &c* , 
The petals are uuequai, or unHko 
each other, and therefore the corolla 
is irttt$uktr in the trc^xeohim, p^iar* 
gonium, violet, orcdtis, mint, &e. 

The corolla ia called pap^imaeeom 
(butterfly-like), when it consists of 
five petals of particular forms, of 
i^eh the uppermost, or external one^ ^ 
is generally largest, and turned back,* 
this is called the standard, or 
lum; the two next are alike, M 
difl’er from the first ; they are placed 
so as to have their faces turned to* 
wards each other; they are called 
the i/dngsy or alts ; the two lowermost 
are also alike, but differ ftrom the rest; 
they are generally united by their 
lower edge, and are so shaped as to 
form a figure resembling the keel of 
a boat, and are hence together called 
tlie keel, or carim. 

This very peculiar corolla, though 
it varies much in appearance, is al* 
ways easily recognised ; it is a chs- 
racteiistic of the very largo order of 
plants, called Legumimcea, of whidi 
the sweet-pea, broom, bean, luput, 
vetch, clover, aaintfom, robiuia, 
are examples. 

In the corolla many plants, one 
or more of the pe^s are spurred, as 
in ilie violet, orchis, columbine, &e. 
Other forms of irregular ^lypetalous corollas are too nti* 
msrous to admit of description, and are dimply called irregu* 
lar; d these our Own wEd fiowers alk»rd exampld^^ in the 
monk^B4iOod, yeEow-balsaxn, larkspur, lolygida, 
lo]^li% and others. 

pAaixIs, vamties of fitrm are cadte, as may 
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l)d seen in the sehlsEanthns, rhinxmthes, lepezia, $trelitalii| 
eiustne, amphUciehia, grevill^ &c. 

The ilewer of one tribe of plants, 

*tlie Orchidaceso, requires notice from 
its p^uliarity ; the calyx and corolla 
consist of tliree pieces each, and one 
of those forming the latter, dilfers 
very mucli in size and form frmn the 
other two; it b called tlie labellum 
(or little lip), and is often spurred. 

In many species, this corolla re- 
sembles an insect, and honco, they have received the name e£ 
heCf fly, spider, butterfly, frog, lizard orchises; the whole 
tribe is very remsptkable on many accounts, and will be 
referred to. 

< The lower part of the single petal of a corolhi 1)y which it 
is flxed to the receptacle, is called the daw, it represents the 
stdk of the leaf ; the broad expanded part, answering to tho 
lamina, is called the limb* In the rose, the claw is very 
short ; in tlie pink it is very long. The margin of the petal 
IS smooth in tiie ranunculus, strawberry, &c«; crenated in 
the pink, flax ; fringed with hairs in the rue, &6. ; cut or 
notched in mignonette, or reseda; divided nearly into two 
lobes in chickweed and stitchwort. 

Each petal of the common bog-bean lias a fru^, or board, 
on the limb, wludi gives a very singidar appearance to this 
beautiful flower. 

It must be noticed, that the number of petals, as well iS 
sepals, is commonly the same in the same tribe of plants. 

The corolla of tlie euohantor's nightshade lias two {Uitals; 
the water-plantain, throe ; conothera, chelidonium,and poppgfj 
four. 

There is one very lurge order of plants which have four 
petals, arranged so as to look like a cross ; and are hence 
called Cruciform, ^ cross-bearing.’ The radidt, charloek, raus* 
turd, cabbage, ooral-wort, earaamine, wah-flawar, stock, 
are emeiflurous plants. 

In most plants, however, the number of petals is flvamr 
ten, as the wild rose, soap^wort, hex, hemlock, 9xd maskm* 
less others, 

|iie»opetatoiis corohaa arc either regular, jprodiieid by the 
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union of equal petals; or irregular, composed of unequal 
petals. The part formed by tiie united margins, is called the 
tube; and the part consisting of tho distinct portions of tlio„ 
petals, is called tlie limb. 

In the common niglitsliadc, cyckmen, and many others, the 
limb is turned back. In the periwinkle, oleander, &c., the 
limb appears twisted. 

The projecting parts of the limb of an irregular corolla, are 
called lips. Tho acanthus and many others have but one 
lip. When one Up is very long and narrow compared to the 
length of tho tube, the corolla is called ligulate, or strap- 
sh^ed. 

Tlie outer part of the heads of many composite flowers is 
formed of the liguhvtti corollas of the exterior florets ; as in 
the daisy, aster, sunflower, &.C.; this part of tho head is 
called the ray, the central part is composed of florets, with 
regular corollas, and is commonly of a different colour to the 
ray ; this central part is called the disk. 

In tho hawk-weed, 
leontodon, sow-thistle, 
Ac., all the florets 
are ligulate, and the 
strap is toothed at the 
end. 

A corolla with two 
lips is called bilabiate, 
and these are always 
placed one above the 
otlier, or behind and 
before, with respect to the stalk, stem, or axis, and never 
right; jind left, 

Wl^en the two Ups present an appearance like the month 
of an anmnU, the corolla is called 
ringent. 

There is a large tribe of plants 
called Labiatse, which have irregular 
monopetalous corollas, and these po# 
nerally bilabiate and ringent, of wh^ 
the splendid salvia, de^-ncttle, mo* 
iiarda, mint, dec., are examples. 

When the month of tho tuho f« 

partly or ^tivdy dosed by the lower 
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tip, the corolla is sometimes called personaie; as the snap- 
dri^n, cow wheat, toad-flax, rattle, &c. 

The lips of raonopetalous corollas arc cut, notched, or 
lobed in various modes, which are characters of different 
species of plants. 

The upper lip is often vaulted^ or resembles a helmet, as in 
the common scull-cap, slough-h^, eye-bright. &c. 

In the ground ivy, the upper lip is’ bifid, the lower trifid, or 
three-cleft. 

In the common toad-flax which grows on old walls, the 
linaria so frequent in hedges, and the snap-dragon, the lower 
Up is s^iurrc i, and the whole flower is very curiously formed, 
something like a frog or tadpole. 

In the calceolaria, a foreign plant, now common iii onr 
gardens, the lower lip is shaped like a little bag, with a nar- 
row mouth ; a similar form is found in a rare and beautiful 
English plant of the orchis tribe, called lady’s slipjMjr (Cypri- 
pedium calceolns). 

The petals of all corollas are placed alternately with 
the sepals of the calyx ; that is, the centre of a petal or 
a sepal is opposite the division between two sepals or 
petals; this is the result of the law by which all leaves 
arc developed alternately round an axis ; two adjoining 
leaves never being immediately over each other. 

When this is not the case, but the petals are opposite 
the sepals, an intermediate whorl of leaves is on- 
sidered to have been abortive, or to have remained un- 
developed. It is essential to bear this law in mind, 
in order to understand the true nature of the floral 
envelopes of many flowers* 

In many plants there is only one whorl of leaves 
round the sexual apparatus, or only one floral envelope; 
this is considered as a calyx, whatever may be its colour 
or texture. It is often called by botanists, ^periarUh; 
it resembles a corolla in the tulip, marvel of Feru, &c. 

The flower of the common wild corn-poppy must not be 
consideml as a penanth, it being strictly a corolla $ the calyx, 
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idiicli IS seen in tlie bod, having &]len ^sbeii it <^>e«ed. The 
efUyx of the eschoHzta, a plant bekmging to the same tribe 
as the poppy^ detaches itself from the Hoarer-stalk nrhen the 
bud openS) and is pushed off orer the corolla in the fonn of 
an extinguisher. 

In the star of Bethlehem, which has a idngle p€»iiinth, the 
outside of it is herbaceous like a calyx, and the inside is peta» 
loid like a corolla ; showing the gradation from the le^y to 
the more delicate texture ; the same may be seen in many 
other flowers. 

In the grasses, and plants resembling them, the floral 
envelopes are not calyx and corolla, but bractem. The 
ttro outer ones are called glumes, the two inner paleee^ 
and two within these, at the base of the seed-vessel, 
^eaks* 

They are membranous or chaffy in texture, yet it is 
not on this account that they rank as bractem; but 
hecause they are in most cases not developed in verti^ 
dls, hut aUerncU^ltf on the axis of inflorescence. 

The manner in which the calyx and corolla are 
folded before the flower opens, is called the mtivation 
of the plant, and is important to be observed ; it is to 
the flower-bud what the vernation is to the leaf-bud. 
The mstivation, or vernation, is said to be — 
Imbricated, when the flat edges of the laminm over- 
lap those beneath them, as the tiles on a roof. 

P^aivaie, when the laminso are applied to each other 
by their edges only, without any overlapping. 

Contort^ when the laminm are oblique, or unsym- 
metrical in figure, and are imbricated; the oontmoti 
periwinkle is a good example of contorted ssstivatioiL 
There are several other terms which must be learnt 
by study; they mostly explain themselves, but are not 
frequently used : the above are those which are of most 
common occurrence and are essentiaL 
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The terms of ssetivation also a^Iy to the ttameoe; 
and it frequently, if not usually, hapfens that the calyx*, 
corolla, and stamens of the same Hawer differ in the 
mode of their cestivation. Thus the calyx of the 
fuchsia, Oenothera, &c., is valvate, while its corolla is 
contorted. The calyx of papilionaceous flowers is 
monosepalous, or valvate, while the corolla is said to 
be mxillary. The calyx of the poppy is valvate, while 
its corolla is wrinkled, or corrugated. 

The dze of the flower, like that of the leaves, does not 
hear any regular proportion to that of the plant. In South 
America, there is a cUmhing plant, the flowers of which are 
four fet^ in circumference, and the Indian children put them 
on their heads Idre bats. 

As examples of other large flowers, the genera datura^ 
aristolochia, nelumbium, and those of the order LiUacese, majt 
be mentioaM for herbaceous plants ; and urngnolia, lecythas^ 
bertholletia, and gustavia, for timb<^«>treeB. 

The common anniiai sun-flower, it must be remembered, Is 
not a single flower, but a collection of many Imndreds ; it icL 
we believe, the hugest head of flowers in &© order to which 
H belongs, 

THE STAMENS* 

The whorl of leaves within the corolla are commonly 
totally unlike all others; they form one of the two 
essential parts which constitute the true flower, and are 
called the stamens^ or male organs of the plant* 

Tlie usual form of each stamen, or modifled leaf, ia a 
small hollow case or sack, called the anther^ supported 
m a thin delicate support, called the fikmmt* Tl^ 
anther is filled with a multitude of excessively minute 
globules, called the pollen, which contain a fluid. At 
a certain period, in some plants before, in most after, 
the expansion of the flower, the anther opens, and the 
polleiuig' shi^ on the other part, hereafter described. 
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called the pistil. It is known that this process is neces* 
sary to the perfecting of the seed. 

The usual form of the stamens is very plainly seen in the 
^jnmon white lily. 

The anther is of very Tarious forms ; the most usual re- 
sembles that of a grain of com, only much smaller ; it has 
a crease or line clown it as the grain has, at which the anther 
opens when hui’sting ; this line is generally turned inwards, 
towards the axis of the flower ; but in the coij»mon ranun- 
culus, the cucumber, iris, i>a8sion-flowcr, and some other 
plants, it is turned outwards ; the reason of this singularity 
iu structure is unknown. 

Uncommon forms of the anther may be observed in the 
following plants ; tuberous commelina, larger cerinthe, Virgi- 
nian spider-wort, evening primrose, Oakopsis ladannm, com- 
mon soull-cap, chlronia, &;c. Two of the anthers of the 
beart’s-ease have a long appendage, wliicli is concealed witiiia 
the spur. 

The anther is generally fixed immoveably to the filament 
in diflbrent ways; but in most of the grasses, and many other 
plants, it is attached by its middle, and the filament being 
Tory thin, it is moved by the slightest air. The .light powdery 
appearance of the spikes of a field of grass when in flower, is 
produced hy the anthera of the plant, and must have been 
remarked by every one. 

The stamens are usually separate, but iu many plants they 
unite in various ways. 

When the filaments are joined toge- 
ther so as to form part of a tube, the 
plant is said to be monadelphous, as in 
the hollyhock, geranium, mallow, &c. 

If some are united, and others s pa- 
rate, or if tliey are united in two or 
more parcels, they arc^ said to be diadeU 
phousj Qt polyadelphous^ as iu the pea, 
lupin, St John’s- wort, &c. 

In some plants, the anthers lie close 
to one another, and appear to form a 
tube round the pistil (see the next sec- 
tion). but they are not really joined; 
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this may be seen in common borage, and in the common> 
nightshade, potato, &c. 

But in some tribes of plants, as Coiiii>ositf» and Lobeliaceea, 
&C,, the antliers are really joined together, and are termed 
spngene&ious. This will be found to be the case in the florets 
of the heads of the former orders of these plants, if examined 
with a magnifying glass. 

The most singular structure of the stamens is pre- 
sented by the Orchis tribe, and is termed gynandrom^ 
Instead of there being a distinct verticil of separate 
stamens surrounding the pistil, as is the case in all 
other plants, two of the three stamens proper. to the 
class are abortive, and a central one perfect; or else, 
though rarely, the two lateral stamens are perfect, and 
the central abortive: in every case, howxner, the Hla* 
ments, anthers, and the styles of the female organ (tho 
pistil hereafter described), all coalesce into one mass 
called the column. When there is only one perfect 
anther, it is formed on the upper part of this column ; 
it is two-lobed, and in each lobe is the pollen, cohering 
in masses of a definite number and shape. 

The regular position of the stamens is altcrnaie with 
the petals of the corolla, or with the segments of the 
single perianth, and therefore opposite the sepals of 
the calyx, when there arc two floral envelopes ; this is 
the necessary consequence of their being modified 
leaves. 

In 4hose cases w here the stamens are opposite the 
petals, an intermediate whorl of leaves is considered to 
be undeveloped, or to be abortive; — Ex: the order 
Primulacca?. 

In some fiow'erS, there ore twice as many stamens as 
petals, and then every other one is necessarily opposite 
a petal ; in this case, it is frequently found that one or 
other set is barren, or only partially formed, as in the 
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common brook-weed; or every other filament is shorter, 
indicating that that set constitutes a different verticil ; 
erodiura and geranium*. 

In other plants, one or more of the stamens are con- 
stantly absent or abortive; thus, in the order called 
Labiatcp, there are never more than four stamens, 
though the construction of the rest of the flower shows 
that there ought to be five;— mint, sage, monarda, 
salvia, &;c. 

In these, and a great many other plants, which have 
usually monopetalous irregular corollas, two of the four 
stamens are always shorter than theothers broom- 

rape, vervain, toadnfiax, snap-dragon, and the btgnonia, 
maurandya, penstemon, &c. Flowers with stamens of 
this kind are called didynamous. 

In cruciferous plants, there are six stamens, two of 
which ere shorter than the rest; these are termed 
teiradynamoust and this structure is only found in this 
one order ; — Ex. wall-flower, radish, turnip, Ikc. 

But generally the number of stamens agrees with 
that of the petals, and is tolerably constant in tiie same 
tribes of plants, when this number does not exceed 
twelve; hut if it do, then two flowers off the same 
plant have seldom the same number of stamens. 

The most important particular to be remarked of the 
stamens of any plant, is the point of the flower or 
receptacle from which they grow, or, as it is called^ 
their imrrtion or origin, since this is found to be 
generally the same in all those plants which are similar 
in their structure and properties. 

When they arise from beneath the seed vessel, or 

* His learner must; be warned that the wetl-kaewn favotirito flcfweat 
la oar parloom and iriveii-hoiiseii, Is a pelarffmium,taaA not a geniQhim, 
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art ntt attaditd to tbo ca!yx, they are 
said tobeA^og^f/tt^ • ranunculus, 
poppy, mallow, grasses, Cruciferm, &c* 

When the stamens appear to grow out 
of the eorolla, ealyx, or perianth, or when 
they are not in any way joined to the 
see^Tessel, they are said to be perigy- 
roses, saxifrage, holly, and 

Umbeilaoesa. 

It is ^nerally, though by no means alwa}’s, found that 
plants ifmk hypogynous stamens are injurious, or not proper 
for food, while those with perig^nous stamens are ianoeent, il 
not wtolesome. 

Bat as an iastanee of an exception, irmbellace^ though 
they have perigynons stamens, are fr^nently highly poison- 
ous, as for example, the hemlock, fooJVparsley, and the 
CEnmthe erooakt ; while the real parslej', celery, the icoota 
of carrot and parsnep, and the frnits of tne whole order, has 
innocent. 

Flowers with monopetalous corollas commonly have peril- 
g^Tious stamens, or these arise from the corolla ; while poly- 
pkalous flowers usually have hypogynous stamens. 

Few persons could recognise a leaf modified, in the 
filament and anther of the stamen, but that this is the 
true origin of that organ, is proved by observation. 

In the common white water-lily (Nymphma alba), 
the outermost of the iloral envelopes is greenish, and 
approaches the texture of the calyx; a tuccessioii of 
verticils of petaloid leaves form the rest of the flower, 
the inner ones of whieh begin to show the rudiments of 
an anther at their points; these increase and become 
more and more perfect, white the petals diminish in 
width, and the innermost have pe^ect anthers, with 
flat narrow filaments. 

Thus, in this plant, there appears a regular gradation 
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from the berbaceous texture of a calyx or leaf, to a per- 
fect stamen. 

Cultivation in a richer soil converts the stamens of 
many plants into petals, the flowers become what is 
termed double^ and, from the disappearance of the 
anther, cease to be fertile, or they produce no seeds. 

The common garden rosea, stocks, ranunculuses, 
poppies, anemones, hollyhocks, and many others, are 
double flowers produced by cultivation from plants 
having, in their wild or natural state, many stamens. 

These, and many other analogous facts, prove the 
common origin of the sepal, petal and stamen : that all 
these are only modified leaves, is further shown by the 
fact, that it is not uncommon for a plant to produce 
real leaves in the place of its petals and stamens ; and 
many other circumstances indicate, that it is by 
changing leaves, that Nature produces all the different 
organs. 

These modifications of one common original organ 
into so many others greatly differing, are effected by 
the vitality of the plant ; and that is all that can be 
known on the subject. 

THE PISTIL. 

The innermost leaf or whorls of leaves of the flower- 
bud, form the which is called the female organ of 
the plant, because it encloses the seeds. 

Each modified leaf which forms a pistil, is called a 
empeU4mt and has its under-side turned outwards* and 
its upper inwards, or towards the centre of the flower; 
as most other leaves have theirs turned towards the 
axis which bears them. 

The carpella are folded so that the margins of the 
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leaf are next to the axis, or centre ; and from these a 
' species of bud is produced, which is the seed. 

The form of the pistil necessarily depends on that of 
the carpella, on their number, and on their arrange- 
ment round the axis, or centre. Each pistil usually 
consists of three parts, the lowermost called the ova* 
Hum, or seed-vessel, because it contains the seeds — this 
is formed by the lamina of the carpella; the styk^ 
which is a continuation of the midrib; and the stigma, 
which is a peculiar termination of this. 

The fluid contained in iho pollen, when the anther 
bursts, penetrates the stigma, and is conveyed to the 
seeds, which arc by this means rendered fertile, or 
endued with the power of growing, and producing a 
perfect plant like the parent one. 

When the carpella have stalks, lire ovarium is raised 
on them ; this is seen in the passion-flower, and several 
others. 

The union of the carpella generally forms 
a hollow case, which is divided into separate 
cells by their margins; w^hen the ovarium is 
in its complete form, these margins unite 
in the centre, or axis, and constitute what 
is called the placenta, to which the seeds are 
attached : the partitions which divide the 
cells are called dissepiments. 

In many plants the dissepiments do not 
reach to the axis, or centre; in this case the ovarium 
has only one cell, and the seeds are attached to tho pla« 
centse, formed by the edges of the carpella projecting 
inwards ; the placentm are then called parietal* 

In some plants, the dissepiments are not formed, or 
subsequently disappear, and leave the placenta in the 
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centre of the 0Tarium« like a column, with the seeds 
adhering to it 

These niceties of construction are very important in 
Botany, They are easiest seen when the seed-vessel is 
nearly ripe, or in the fruit, as will be presently 
plained ; in the earlier state of the Hower it is more 
dii9ScuU to distinguish these various parts. 

When the midribs of the carpella unite, they form 
a single style, and when all the carpella are equal, this 
arises from the top of the ovarium .* lily, borage, 
convolvulus, geranium, &c. 

It often happens that though there is only one style, 
yet thmre are two or more stigmas ; as in the geranium, 
nettle»leaved bell-dower, grasses, and iris. But when 
the midribs do not join, then the dower has several 
styles, as in the nigelia, ranunculus, rose, &c. 

When there is no style^ the stigma is sessile on the 
ovarium, as in the poppy, water-lily, &c. 

The stigma in the Orchis tribe is a viscid space in 
front of the column, which consist of the stamens and 
style united into one mass. In the violet the stigma is 
concealed within a cup^haped termination of the style. 

From the laws of the developement of leaves so often 
mentimied, the carpella of the pistil are properly a/fcr- 
nate with the stamens, or opposite the petals ; but these 
innmrmost leaves of the bud being crowded, it perpetu^ 
ally happens that some of them are abortive, and this 
gives rise to an endless variety of combinations of form, 
which it is impossible to notice iu an elementary work 
Bke ihls, and must be learnt from nature. 

The annexed figure represents the normal arrange* 
ment of the diferent parts of the fiower, supnosing 
this to he regular end perfect 
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When the corolla is irregular, it 
commonly happens that the pistil is 
also irregular ; thus, in Labiatse, the 
ovarium consists of four carpolla, so 
formed as to resemble four seeds 
placed in a square, with a single style, 
carrying two stigmas, rising from 
the middle of them, and in other liowers very irregular 
forms will be found. 

There are frequently several whorls of carpella ; in 
this case, they are usually distinct from each other, 
and do not form a single ovarium with one or several 
cells ; but each carpellum forms a separate pistil with 
its style and stigma; — Ex: ranunculus, sagittaria, 
water-plantain, rose, &c. ii 

' When the receptacle on which these separate pistils 
are placed is convex^ or projects upwards, the outer 
whorl of pistils will he lowest ; as in ranunculus, straw- 
berry, &c. 

£ut when the receptacle is concave^ or hollow^ the 
outer whorl will be highest, as in the rose; and in 
other flowers where several pistils are enclosed within 
the tube of the calyx. 

The position of the pistil with respect to the calyx, 
is, like the imertiom of the stamens, an important 
circumstance to he attended to. 

When the ovarium adheres to the calyx so as to 
grow together, the former is said to be tq/mor, and 
the latter superior; — Em: currant, gooseberry, bell- 
flower, UmbeUaceffi, and Composite. 

A Aguiar and obvious example of an ii^erior 
ovarium is presented by the evening primrose and the 
common willow-herbs; the long tubular calyx and 
ovarium, with the flower at its extremity, is easily dis- 
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tinguisbable from the flower-stalk, Iii the oBnotheras 
the segments of the calyx are partly united, so as to 
present an appearance like an irregular bractea. 

When the ovarium does not adhere, hut is free from 
the calyx, it is said to he superior, and the latter infe- 
rior ‘r^Ex: Labialee, Leguminacefie, convolvulus, heath, 
lily, tulip, poppy, &c. 


Besides tliose already described, there are in many flowere 
other parts which are either app<m(lagos to the former, or 
abortive whorls of loaves; of these, the principal are — 

Tlio crown^ which is an apiKndage of the corolla or peri* 
antli, and appears like a rijig in the narcissus, at the mouth 
of the tube. 

There is found a small scale or appendage of some kind at 
the Ijaso of the petals of many plants, as the Rammculus for 
example; they are presumed to be undeveloped sUtmens. 

The disk is an undeveloped verticil of leaves, between tlie 
stamens and ovarium ; in the prcoiiy, it is an elevated ring ; 
in the rose, it is a glandular lining to the tube of the calyx ; 
in the marsh parnassin, it consists of five rounded fleshy 
scales, fringed with small glands, wliich tiro opposite the 
petals. 

Tliese, and the spurs of flowers, the fringes of the petals of 
others, and many other ac^essoiiy’ parts, are called nectaries, 
by some botanists ; from their occasionally secreting a kind 
of honey which attracts bees and other insects. But they are 
of subordinate importance in vegetable physiology. 

The single flowers of manv plants produce the stamens 
without the pistil, or the pistU without the stamens ; these 
flowers are called uniscirual: they’^ are supposed to rcsidt 
from the one or other set of these modified leaves remaining 
undeveloped. 

And there arc a few plants which produce some of tlioir 
flowers without either stamens or pistil; these are called 
9icuter» The outer flowers of the cyme of the common guelder- 
rose are neuter, as are also many of those of the tJmbellaeem 
aad Aatmeete, &e* 
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T^E FRUIT. 

After the anthers have shed their pollen, they toge- 
ther with the corolla, wither and die off; the pistil, 
with its enclosed seeds, continues to grow and ripen, 
and becomes the fruits This is composed of tbcp/.y///, 
together with the calyx or other floral envelopes, when 
these are not deciduous, but continue to grow with the 
ovarium ; as in the houndVtongue, marvel of Peru, 
henbane, rose, apple, Asleraceoo, &c. 

It must be particularly remembered, that the term 
fruiU in Botany, means the ripened piatil, with these 
accessory parts ; because, from the common meaning of 
the word, beginners are inevitably misled in this branch 
of the subject. 

Many changes take place in the ovarium, as it ripens 
into the fruit, so that the structure of the two is seldom 
alike. 

Thus from a pistil with an ovarium of several cells, 
formed by the union of several carpella, is sometimes 
produced a fruit with only one cell ; this is the case 
W'ilh the cocoa-nut, hazel, primrose, lychnis, beech, 
oak, &c. 

Sometimes, on the contrary, from the division of the 
placenta?, a pistil with one or two cells only, changes to 
a fruit with several; thus in the common thorn-apple 
(Datura stramonium), if the fruit be cut across, that is 
found to have four cells, though the ovarium is only 
two-celled ; in this fruit the placeni® are very apparent. 

The ovarium, when ripened into fruit, is called the 
pericarp ; this consists of three parts, which are easily 
separable in some fruits, as the peach and plum. 

The outer skin is called the epicarp: the fleshy suh* 
stance is the mrcocarp ; and the stone, or shell, is the 
endocarp; the kernel being the seed, 

F 
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But in many fruits tbe three parts are not distin- 
guishaMe from each other; as in the nut, where they 
form only one stony covering, which is the fruit or peri- 
carp : while the part eaten is the seed. 

Fruits which open when ripe, so as to enable the 
seed to escape, that they may reach the earth in order 
to grow* are said to be dehiscent ; those which do not 
open, but fall off the plant and lie on, or in, the ground* 
till they decay, and by that means suffer the seed to 
escape, are indehisceni* 

The pieces into which the dehiscing fruit divides are 
called valves. Fruits generally open by the division of 
the dissepiments^ so that the carpel la separate : as the 
fruit of the rhododendron; this dehiscence is termed 
septiddal. 

Some open by tbe dividing of each carpellum at ita 
midrib, so that the dissepiments stick together, and to 
two halves of contiguous carpella, as the fruit of the 
martagon lily ; this is termed loculicidal dehiscence. 

Others open by dividing across, as if they were cut by 
a knife ; this is the case with the pimpernel, 

Others open by the dissepiments parting from tlie 
external part of the carpella, and remaining joined to 
the central column, as the convolvulus. In the pea and 
other fruits formed of only one carpellum, dehiscence 
takes place by the «eom, or joining, and is thence called 
mtum^ 

Others do not separate, but small apertures only open 
to allow the seeds to escape; as in the nigella, snap- 
dragon, poppy, . 

Fruits* are dase# in four dIvz»Qii% fmded the stme* 
pasQ of the pistils which they prcc^4 

e The f^winaaivsxisem of Mtsis iiartly 

Undlcy’s InfrcMlucttcsi to nctonr* 





$7 


!• Simple produeed the pistils of ^ a 

Binglo flower; and formed from ono or moro eeparaie pi^tple 
placed in one rote^ or verlicii. 

2. Aggregate also produced from the eeparaiey or 

distinct pistils of a single flower, but armuged in diffemnt 
rowSf or verticils, 

3. Compowid fruits — also prooecMling from a single flower, 
but the earpella united so as to form one body. 

4. Collective •formed from one or more flowers ad» 

hering together, and to their floral envelopes, which in an ex- 
traordinary state of developement form the principal part of 
tlie fmit. 

It must l«i further recollected, that an ovarium is called. 
superior or inferior, according as it is distinct from, or adheres 
to tho calyx ; and the same terms will be applied to the fruit, 
which is termed superior^ when tho calyx does not form a 
part of it, or at least only a separate ap^xjudago ; and inferior,^ 
when the fruit is composed of the pistil and calyx insepjurably 
united. 

Class I^IMPLE EEtJITS. 

1. one-celled, one or few-sooded, superior, msin- 
branous fruit; in some instances, dehiscing transversely t — 
Ej?: oraches, amarautlius, &c. 

2. Jclienium^a, one-oeUed, oue-sceded, superior, indehis- 
cent fmit ; the seed being loose in the poHcarp j— 'i?*sp : 
Ijoragc, gromwell, and alkanct, &c. 

8. Erupe — a. one-eelled, one, or occasionally, two-eoed^, 
superior, mdohiscent, flealiy fruit; the 
fpiearp and sareocarp separable from 
each other, and from tlie endocarp, which 
is stony : Eses peach, plum, aprieot, &c. 

4. i'bl/leie*— 'ft one-celled, one, or many 
seeded, superior, dehisceut fruit. The 
aiugle foIHele is fomied from one carpel- 
laryc Waf; but there are hut few plajits 
wliicb have a single foUiole for their fruit ; 
those eosx^KMSd of severed, very com. 
mon 4 ^ Eof s downy-ieavod avieenuia, 
paipn^^ monk!*hhood, wolf scheme, 4tc. 

5. Zep-ume-jone-celled, one, or many-seeded, two-Valti^d 
ana supenor, formed of a single carpellum, dehiscing by both 
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entiires^ or by tbe xnargina and midrib; Ext bean, pea, 
Fetdb, lupin, and ail tbe natural order of Leguminaece. 

The legumes of the bird'^s foot, cassia, catbartocarpus, and, 
some others, dehisce irregularly, by dividing across into 
pieces ; false dus^jAments being formed within them, which 
divide them into several cells. 


Class II.— AGGREGATE FRUITS. 


6. Etcerio — ^is of several kinds, and is 
best explsuncd by examples. In the ra* 
nunculus, water-plantain, dec., several dry, 
indehiscent aclienia are placed on a dry 
receptacle ; the calyx deciduous. 

In the strawberry, many achonia ate 
placed promiscuously on the surface of a 
receptacle, viz., the sweet juicy part 
which is eaten; ■while the yellow shilling 
spots on it, are the real fruU of this plant ; the calyx per- 
sistent. 



In tiio black-berry, dew-lierry, cloud-berrj^ rasp-berry, &c., 
many fleshy juicy ovaria are crowded, but without coalescing, 
on a dry receptacle, and arc accompanied by a persistent 
calyx. The separate ovaria in this last example, ore consi- 
dered as achenia physiologioaUy, though they differ so greatly 
in appearance from the regular fruit of that name. 

7. Oynarrhodum — several distinct, hard, indehiscent peri- 
carps, enclosed within tlie fleshy tube of a calyx .* 
rose, hip, &c. 


Class III.— COMPOUND FRUITS. 

flt jCfetryopsw! — one-celled, one-seeded, superior, dry, and 
indehiscent ; the pericarp inseparably united with the seed, 
and known to result from more than one carpellum, by its 
having the remains of two or more styles ; the dissepiments 
l^ing obliterated, and all the o'vules, but one, being abortive ; 
^Ex t wheat, maize, rice, and all grasses. 

0(»pn is not a seed^ as is commonly supposed, but a /rtrif f 
the brm is the membranous, pericarp separated by grinding, 
and the/oter proceeds from the seed ; each grain of rice» tdso, 
is n fruU enclosing a seed. 



FRUITS. 


9f iSftfipwa— teee or more celled, few^^eeded, superior, dry^ 
and debiscmf(, by the cells separating from the axis with 
elasticity Euphorb^ or spurges. 

10* many-ceUed, few^seeded, dry and indelds« 

cent, united round a common axis by the stylos ; — £j; : Umo* 
tree, tropmolum, mallow, gerania, &o. 

The caroeruies of the mallow are well known to children, 
by the name of cheeses. 

11. Samar — two or more celled, few-seeded, superior, dry 
and indehiscent, distinguished from the carcerule, by having 
membranous wings ; — Ex : ash, maple, and elm, Ac.; the 
fruits of these trees are popularly called keys. 

12, Pyxid — one-celled, many-seeded, half superior, dry, 
dehiscing transversely. This fruit is onc- 
celled, by the obliteration of the dissepi- 
ments of several carpclla; this is shown by 
dissection, and by the structure of ova- 
rium of the fiowerB : anagallis, lecy- 
this, &c. 

la. Siliqua-^oriQ or two-celled, many- 
seeded, superior, dehiscing by two valves, 
separating from a false dissepiment, called 
a replum. 

The siliqua is very long and thin, or linear 
in fonn ; but when it is broad and short, it 
is called a silioula ; — Ex : wall-fiower and all Craciferpe, to 
which order it is peculiar. 

Tlie white oval replum of the honesty (lunaria), is well 
known in winter nosegays. 

14. this differs ftom the last, only in its replum 

beinga<r«e dissepiment; and is consequently regular in its 
structure, while the siliqua is irregular \*^Ex ; horned poppy^ 
and bulbous fumitory (corydalis), cscboHzia, &c. 

Id. Capsuie-^oxiQ or many-celled, many-seeded, superior, 
diy, and dehiscent. 

This fruit is of more varied forms and texture than any 
other; the best cxi^nples of it arc, those of the white or 
garden poppy, and the devtl-in-a-bush (Nigella romana); Uiis 
fast is perfectly regular, and is compost six carplla, witli 
each a distinct style, and dehiscing by the oponmg of the 
sutures at the vertex, the valves not sepaeattng : the beginner 
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will leartt taore 63Cattiming the fruit - of this weH-3jh;0Tm 
g!iardeB*flt>wer than by any wntten instructions. 

The Canute of the rhododendron hast a sep^ 

t ticidid dehiscence t the axis remamlng in the 
centre, and is accompanied -with ' a persistent f 

The snap-dragon, Jacob Vladder, cvinihg ^ 
primrose, convolvulus, foxglove, horse-chest- 
nut, and innumerable other plants, have cap- 
sular fruit. The n’cll-hnown Brazil-nut is a 
valve of a woody capsule. 

16. jTrymfl— one-cclled, one-seeded, with a 
valveless, fleshy sarcocarp, and a hard two- 
valved imlohiscent endocarp ; — Ex: walnut, the shell of which, 
like the poach -stone, is a hard endocarp. 

17 . Nitculanium^i^o or more celled, few or many-seeded, 
superior, indehiscent and fleshy, of uniform texture (see 
berry); — Ex: grape and sapodilla plum, or marmalade tree 
(Aohras mammosa); so called from its ripe luscious fruit,' 
resembling quince-marmalade in taste. 

16. Ifesperidiwn^many^eellod, few-seeded, superior and * 
indehiscent, with a spongy ^parable epicarp and sarcocarp, 
the cells filled with a pulp, in which the seeds arc enclosed ; 

: orange, lemon, lime, &C, 

The peel of these fruits is the epicarp and sarcocarp ; and 
the part eaten is separable into valves, which are the cells 
filled with a pulp ; the axis, or core, from which the seerls, pr 
pips, have detaolied themselves, is the placenta. 

Tliis fruit has an analogy on one band with the drupe, and 
oh the other with the capsule. 

19^ Giam — oneHselied, one or few-seeded, inferior, indo- 
hiscem, hard and dry 5 the ovarium from which it proceeds 
contains several cells and seeds ; all these are abortive but 
otic or two ; it is accompanied with a persSstont involucniro, 
called a cupule ; the teeth of the sui>erior cal^Tc, though very 
shaali, may be seen on the apex of the fruit ^Ex i acorn, 
chestnut, filbert, liazel-nut. 

The learner will do well to compare the structure of the 
sVoet ishestnut, (the fruit of the Castanea vesca,) and the 
hora^Ohestnut (tiie fruit of the -dSsculus hippocastanum). In 
out wd appearaheo the two are very simil^, each jwosentlhg 
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to the eye a greeny fleshy, prickly coai On owning that of 
the femer, it wHl he found to contain two, three, four, or flro 
eeparate fruiis sq^ueczed out of their natural shape, each elon*’ 
gated into a narrow neck, at the end of which nmy ho discovered 
the five withered teeth of & persistent eaiyaef and within these 
will he found the remains of twelve abortive stamens. Hence 
the exterior spiny coat is an %n\>olitcrum, enclosing three to five 
flowers, each liavlng an inferior ovarium, originmly composed 
of six carjpella, as is proved by the remains of inx styles, 
each cell having two seeds; hut all of these remain abortive 
except one, two, or sometimes three, which grow and ripen* 
The polished brown coriaceous brought to our tables is 
they^^, which we do not eat, but peel off to get at the seed 
or seeds, for there are sometimes two, or even three, which . 
are covered with a thin brown skin, or testa, as will be here*) 
after explained. 

If we open the spinous coat of the horse-chestnut, we find 
it to consist of three valves, or cells, in one, two, or all of 
which is a beautiful brown seed, and if we examine the cells 
carefully, we find in each a small unmatured seed, squeezed 
by its larger neighbour into a recess in the disse;dmen't $ 
sometimes one seed of each coil grows equally, but usually 
only two ripen in the whole fruit. Henee it appears by 
this structure, that iu this case the exterior spiny coat is a 
tihie superior fruit, formed of three carpella, each cell con- 
taining two seeds, only one of which ever grows to maturity, 
and commonly only one of two of the cells, the two seeds of 
the third beingjprevented from growing by the developeraent 
of the other. The polished brown coat of these seeds is the 
true testa of a seed, and not the true epioarp tf a fruit, as 
the similar looking part of tiie sweet chestnut has been shown 
to be. 

The/>*wi/ of a horse chestnut is a fleshy capsule. 

The fruit of the sweet chf^tnut is a cori- 
aceous glam, two or more of which arc en- 
closed in a fleshy involucrum. 

20, Cyjp«e/s-~-one-ceiled, one-soeded, inde- 
hiseent, the seed loose in the pericarp; 
formed from an ovarium of two or more car- 
pella, differing from the achenium only in 
being inferior : tli© Whole natural order 
of 
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FEUITS. 


It is this fruit which, crowned by the pappus^ or feathery 
limb of the calyx, is so well known on tlie leontodon, ground* 
sel, thistle, &c., See * ; when the fruits are blown away, the 
cu8hion*Uke receptacle is very apparent, with or without the 
membranous bractem. 



21. Cremocarp^two to five-celled, and one* 
seeded, dry, indehisceut, and inferior, separating 
from the axis, the seeds adhering to the pericarp ; 
■—Ejc: the whole natural order of Umbellacem, and 
some other plants, as the goose-grass. 

The well-known fruils of the UmbeUacofie, cori* 


ander, carraway, dill, anise, See,, commonly, though 
ehroneously, called seedjf, are familiar to every one, and afford 


a ready means of examining the structure of the cremocarp, 
which is very peculiar. 

^ 22. jPome— two or more celled, few-soedod, inferior, inde- 
liiscent, and fleshy; the seeds enclosed in cavities, having a 
tough, parchment-like lining (the core), formed by the cone* 
sion of several pistils, with the tube of the calyx in an extra* 
ordinary state of growth, which constitutors the whole of the 
soft eatable part;— apple, pear, medlar, service, quince, 
&c. 


The eye of these fruits consists of the vdthered segments of 
the calyx. 

23. jPepo— one-cclled, many-seeded, inferior, indehisceut, 
and fleshy; the seeds attached to parietal pulpy placentte; 
the whole cavity is in many species filled with pulp, in which 
the seeds are buried : cucumber, melon, gourd, vege* 
table marrow, &c. ; in this case also, the withered segments 
of the superior calyx are observable. 

24. ^ J^acea— 'many-celled, many-seeded, indehiscent, infe* 
rior, and pulpy; the seeds scattered in the |mlp, the calyx 
forming the substance of the fruit, and having its witheii^ 
segments perceivable at tlie apex ; — JSs,* gooseberry, currant, 
Sec, 


23. Saiates/a — many-cclled, many-seeded, inferior, indehis* 
cent, palpy within, from the outer ^at of the seeds, and not 
from any part of the fruit itself, being so;— pome* 
granate. 
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Class IV.--COLLECTIVE FRUITS. 

26. S$emus — a fleshy hollow receptade, filled with flowers, 
with their achenia. consolidated into one mass; — Bg, dor* 
stenia, &c, : the achenia in the dried fig, are 
very perceivable in the thick clammy sub* 

Stance, which is produced from the flowerel^e 
leathery outside being a receptacle. 

27 . Strobilus^oxi amenium, the pericarps of 
which, instead of enclosing the seeds, arc imbri- 
cated woody scales ; sometimes opening when 
ripe, and allowing these to fall out \—Ex : pme, 
fir, larch, and the whole order of Comferco^ which derive this 
name of cone-bearing from the form of their fruit. 

26, Soroeis — a spUce or raceme converted into a fiesliy froii 
the cohesion of the flowers with their pericarps;^,£^rr 
pine*apple, mulberry, and bread-fruit. 

Of these numerous species of fruit, the learner should 
thoroughly understand the structure of the drupe, follicle, 
legume, etssrio, capsule, siliqua, and pome, as being the types, 
as it were, of this important organ of vegetation. 

But though it is necessary, for the purpose of arranging 
them, to give the various forms of fruits names apparentiy 
difficult, yet it is by no means necessary that they ^ould be 
committed to memory, provided the learner distinctly und^* 
stands in what way t!ie essential parte of the pistil are mo^* 
fiod in the transformation of it into the fruit. For this reason 
his attention is particularly called to the fruits of the ranun<» 
cuius, strawberry, rose, apple, raspberry, sweet and horse- 
chestnut, fig, mulberry, and pine-apple. ^ 

THE SEED, 

The small bodies produced on the margins of the 
carpella in the pistil, are called ovuk$ (or little eggs) ; 
when they are matured, they become the seeds^ and are 
the final object for the perfection of which the compli- 
cated and beautiful structure of the reproductive organa 
was contrived. 
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TK£ SEED. 


The wules are generally attached to the placenta of 
the ovarium hy a little stalk ; they consist of two cases^ 
one enclosed in the other, — the innermost contains the 
embryo. 

The mouths of these cases are usually nearly closed ; 
the small open||ig left is called the forament and 
through this the fluid contained in the pollen passes to 
the embryo, and endues it with vitality ; and it is 
known, that if, by any means, this impregnation is 
prevented, the seed will not grow or produce a plant. 

The seed^ or ripened ovulum, consists of coverings 
called integuments^ or seed-coats, the outer of which is 
named the testa. These coverings are separable in 
some seeds, as the walnut, the seed of the water-hly, 
and otlmrs ; but more commonly they adhere too closely 
to be separated, though from the colour and texture of 
the two sides of the integuments, they obviously consist 
of two or more coats. 

is of differeaxt colours ia diflbzeiit plaaits i it 
Is black and polislxed iu the fumaria; red and flossy ia the 
^gda^ea ; brown in the nut ; rough and wrmkled in the 
datO) nutmeg, &e. ) beautifully spotted in the common scarlet* 
bean ; and^ in short, of emlless slmdee of colours and markings. 

In the pomegranate, the testa is pulpy, like a bony (see 
JBulatiSta, in fruits). 

Cotton is a halfy covering of the seeds, and fllis tlie capsth 
lar fruit, of a plant^aUed goisyjmim. In some seeds, the 
stalk swells out into a fleshy covering, called the ariUwi ; but 
this is only an appendage, to tlie seed, and found but on a few. 

Hacc is the arlUus the nutmeg, which is the seed of a 
fleidxy drupe, the fruit of the Myristica nmchaia. The ariUus 
of the passion-flower is pulpy, and gives the seed ilie appear- 
anee of a berry. 

The red arillus of the seed of the common spindlo-tree 
{Euonymus europmus) is well known, and is very ornamenhd 
in our hedges in the latter part of Autumn ; this arUhis be* 
comes viable from the dchi^nce of the flroit. 
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The foramea is often visible on the seed, aM is then 
earned micropyk; it is seen in the pea and beau. 

The seat on most seeds indicates the point at which 
the little stalk joined, and is called the hUum, It is 
very large and obvious on the horse-chestnut. 

A swelling, often coloured, is seen on many seeds ; 
this is the chahza; — Ex, lemon, orange, &o. 

These three characters are important, as will bepre« 
seutly shown. * 

Within the integumenfb is found the embryo; in 
many plants Ibis fills up the whole space, as in the pea, 
bean, rose, &c. 

But when it does not, a substance called albumen, or 
petispmn, occupies the remainder; the presence or 
absence of this is found by botanists to be an important 
character in plants. 

The greater part of the seeds of grasses, such as 
wheat, barley, rice, maize, &c., is composed of albumen, 
and is what is ietmedi farinaceous in quality. 

The embryo, which is the future plant in a rudimen- 
tary state, and is therefore the important part for the 
nutrition and protection of which all the rest are con- 
trived, consists of. 

The plumule, which grows into the stem and axis of 
the future plant (seep. 88); this is very distinct in 
the bean, horse-chestnut, and some ethers, but in most 
plants it can hardly be discovered without a magnify- 
ing glass, or by dissection, and in a great many it ap- 
pears only when the seed begins to grow or germinate. 

The radicle, which is the origin of the root of the 
future plant (see p. 88), like the plumule, is visible or 
not in difierent plants ; it is always turned towards the 
micropyle, or foramen, when the seed is ripe. 

At the point of union in the radicle and plumule is 
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THE SEED. 


found tbe or kapes^ called GotykdmSy or 

seed-lobes; they are always next the chalassa; these 
ibirm the mass of the seed in the bean, and all those 
which have little or no albumen. 

In some plants they come up above-ground as the 
seed sprouts, or* germinates, as the bean, lupin, convol- 
vulus, marvel of Peru, &c. ; in others, as the horse- 
chestnut, and all grasses, they do not appear, hut remain 
in the earth enclosed in the integuments. 

The most essential difference in the structure, mode 
of growth, the character of the plants growing from the 
seeds, is found to he connected with the number, or 
position, of these small organs, the cotyledons. 

Those plants, the seeds of which have either only 
one cotyledon, or if more, these alternate on the em- 
bryo, ate called monocotyledonous : grasses, duck- 
weed, lilies, orchises, aloes, bananas, iris, and all palms, 
&c., &c. 

Plants of this class are easily recognised by the veins 
of their leaves being parallel, or not reticulated (see 
Leaves). 

Those plants, the seeds of which have two or more 
cotyledons, and these oppoeite^ or verticiilate, are called 
dicotyledonous; — Ex: timber-trees, cabbage, parsley, 
lilac, fose, pea, water-lily, See. &c. 

Plants of this class are recognised by the reticulation 
of their leaves (see Leaves), and other characters which 
will be hereafter explained. 

Plate I. represents the chameteristtes of dieotyledoiums 
vegetation ; tlie tree on the left hand is the mangrove (iRAi- 
xo^ora mmgk\ a native of tropical countries, grtiwb^ m 
the sea-shore, its singular roots forming a thick interwoven 
mUmak above the water ; it is also remarkable for its seeds 
germinating while in the fruit, yet han|^ng oh tlie tree ; 
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smd down a radicle of some inches m length, whldi, when 
the embryo dropsy sticks in tlie mud, and coutiaues to grow. 

On the right-hand side are three species of Cactus, a very 
ringular tribe of plants, remarkable for tlioir leadess prickly 
stems, and beautiful dowers. The prickly i)eftr, and tho 
Indian dg, are two species of these plants, many of them 
form im}Knctrable fences ; and one, the melon-cactus, affords 
in the most arid plains of tropical countries, a cool and re- 
freshing drink to many animals. 

In the middle of the plato, and also near the Cacti, are tuD 
species of Euphorbias, or spurges, some of which resemble 
Cacti in appearance ; and on the edge of the water, between 
them, is the cotton-plant {(Josaypium h^rhaceum^y to wlii<d» 
civilized man is indebted for great part of his clotluiig. 

The lofty forest-tree in the hfick-ground is the maliogany* 
tree (Swieienia mtth^gani)^ one of the largest and dnest tim- 
bor-trees in the world ; to the left of it is seen tlio Casua* 
rina, a native of Now Holland, a leafless tree of singular form 
and structure : in the water are shown the white water-lily 
[Nyfnphma alia), the common mare*B-tail {Hippuru vulyaris)^ 
with its verticillate leaves ; and the Nelimbium apeciostm, an 
aquatic, with l»eauttful and fragrant dowers, and handaome 
peltate leaves, affording in its roots, stalks and seeds, a plea- 
sant wholesome food to the Chinese and Japanese. 

In plate II,, on the other hand, are represented a few of 
the t^pes or principal forms of monocotyledonous vegetation ; 
the ri^t-haud tree is the cocoa-nut, one of a very numerous 
tribe, the palms, which are considered by botanists as pecu* 
.bariy representing the class ; on the left-hand side is tlie sin- 
gular palm called chamterops, the only one of the order which 
ever grows wild in Europe ; the whole tribe being confioed to 
tropi^l countries, where they form the most ini^estic trees, 
Ihrir height and their b^tiful fc^^e. 

In the centre of the plate is the banana (Muta pmadhiaca). 
m plant which funil^cs food to the greater part of mankind 
in the tro{)tc8, as the grasses do in the temperate and north- 
ern regions ; in the distance is seen the aloe, a large tribe Of 
planter some of which are remarkable for flowering at very 
distant^ periods, when cultivated hi colder elimates; and in 
the left-hand comer may be distinguished two species of tlie 
orchis tribe, before noticed for its singular flowers. 
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On the Tight^hand, under the eocon, are acme representa* 
tives of the msses^ to ue, inhabitante of the north, the moat 
important tribe of all plants affording food for mm ; in the 
foreground ore seen, in succession, from the orchis, a Yucca 
ah^ofia, or aloe4eaved Yucca; TiUandtia anccpSf of the 
pine-apple tribe; an iris, a iachenaiia; and l^yond the 
banana is the fan-palm. 

OF THE ELEMENTARY ORGANS, AND INTER* 
NAL STRUCTURE OF PLANTS. 

All the various parts which have been described ap- 
pear to be produced from the combination, in different 
states, of two elementaiy organs. Membrane and Fibre* 

Membrane is occasionally so fine and transparent, 
that its existence is only detected by its optical effects 
on light transmitted through it, or by the adhesion to it 
of minute bodies; but sometimes it is of sufficient 
substance to be perceptibly coloured. ' Like all other 
organised tissue, this vegetable membrane admits of 
fiuids passing through it, but no ;pow, or openings, 
have been yet detected in it, even with the aid of the 
most powerful microscopes; when thus examined, it 
presents a perfectly uniform and homogenous texture. 

Fibre resembles hair of such extreme minuteness, 
that its diameter, often, does not exceed the 1200th of 
an inch ; it is usually transparent and colourless, but Is 
ooci|sionally of a greenish hue. It usually adheres to 
membrane, and elongates as that grows, or else is rup- 
tured by the process into small fragments, which indi- 
cate its former direction; it is commonly twisted 
spirally among the membrane, and becomes reticulated* 
or anastomoses. 

There are three principal forms in which membrane 
and fibre are combined. 

1. Cellular timte, or parenchyma^ comkts of minute 
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bladders, or vesicles, of membrane or fibre alone, or 
of membrane and fibre togfether : each bladder being 
distinct, and separable by maceration in water from 
the rest, but crowded together so as to resemble in 
form the hexagonal cells of a honey* 
comb, or the foam of liquor in a state 
of fermentation ; only that the v^i* 
cles of eeliular tissue do not, on an 
average, exceed the dOOlb of an inch 
in diameter. It is always colourless, 
like the membrane composing it, and when the parts of 
the plant formed of it are coloured, as are the corollas, 
&c., of dowers, or the herbaceous parts generally, this 
arises from coloured matter contained in the cells or 
bladders. 

Cellular tissue admits of the passage of water through 
it, but whether the fluid only penetrates through the 
interstices left by the globular form of the cells, or 
whether it passes through the membrane into the cells, 
is not accurately known ; its substance is destroyed by 
long maceration in water, as will be again subsequently 
mentioned. 

The vesicles of eeliular tissue are largest in the pith 
of plants, and in aquatic plants generally, and in some 
tribes, such as Citcurbitacetg, wlmre they are sometimes 
as much as the 30th of an inch in diameter, but the 
smallest vesicles do not exceed the 1000th of an inch. 

The substance contained in the vesicles, which gives 
the colour to the compound organs of the plants, is fre- 
quently entirely fluid, but that which imparts the green 
to leaves and all herbaceous plants, is in the form of 
granules floating in a greenish fluid, filing the vesicles^ 
This fluid dries up in time, and the granules tarn 
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brown,— a change which is manifested in the withered 
leaves, &c., of a decaying plant. 

Little or nothing is known of the mode in which 
cellular tissue multiplies itself during the growth of 
the parts: it is possible that, like the blood of animals, 
it has a distinct vitality, and that the multiplica- 
tion of the vesicles composing it is by no means the 
result of a mere organo-chemical action. However 
this may be, the rapidity with which cellular tissue 
increases, by the formation of new vesicles, is astonish- 
ing; many plants grow perceptibly to the naked eye, 
and this must necessitate the formation of many thou- 
sand cells per hour. It should, however, be mentioned, 
that a celebrated living botanist denies the production 
of new cellules, and attributes the growth of the organs 
of plants entirely to the enlargement of cells existing 
in a latent, or undeveloped state, even in the embryo ; 
this, however, is an hypothesis extremely difficult to 
be reconciled with facts in vegetable history. 

Cellular tissue is commonly formed of membrane 
only; it is this state of it which may be considered as 
constituting the basis of all plants: many consist of 
nothing else, as Mosses, Lichens, Fungi, Algce, &c, 
and the parenchyma of leaves and all modifications of 
them, the pith, medullary rays, the bark, and all pulpy 
parts of fruits, seeds, roots, &c., in all phanerogamous 
plants are entirely composed of it. 

When this tissue is compressed by the form of the 
part constituted of it, its spheroidal figure becomes 
modified in various ways, and the cells are square, pris- 
matieal, fusiform, &c,; it is only found in its true 
globular form in the pith, and in the pulpy parts of 
fruits, in leaves, steins, bark, medullary rays, &c„ 
it is always of an elongated form 
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Cellular tissue composed of membrane and fibre 
twisted spirally round the cells, has been found in the 
lining of the anthers of most plants which have been 
examined with this object, also in the leaves of many, 
and probably its presence is more general than is yet 
supposed. Cellular tissue consisting of fibre only,, has 
been detected in certain parts of several plants; but 
this state of tissue has not been sufficiently examined, 
to render it certain whether it should be considered 
as a distinct kind of tissue, or only a modification of 
another form of elementary organ, to be presently 
described. 

2. The second principal form of elementary membrane 
is called woody fibre; this consists of excessively minute 
membranous tubes, tapering to sbarp-pointed ends, col* 
lected in bundles, and, like cellular tissue, having no 
visible communication with each other. 

These tubes are, on an average, much finer than the 
finest hair; the largest being about the 150th part of 
an inch in diameter. 

Woody fibre is not destroyed by soaking in water, 
like cellular tissue; and it is to woody fibre that plants 
owe their strength, or power of supporting themselves ; 
for it forms by far the greater part of the stem and 
branches, all stalks, roots, and the veins of the leaves, 
and all parts which are woody in texture. All the 
textile fabrics made frotn vegetables, such as those from 
cotton, flax, hemp, &c., owe their strength and tenacity 
to W'oody fibre. 

Granules, like those formed in cellular tissue, have 
also been detected in the tubes of woody fibre, and in 
some oases there are glands visible on the tubes. 

3. The third form of elementary membrane is termed 
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vascular tissue, which consists of membranous tubes, 
tapering to the ends as the last ; it is of two forms : — 

A,^Ducts, which are membranous tubes, having 
their sides marked with bars or dots, arranged spirally 
round them, hut differing from the next form in not 
unrolling; they are large enough to be visible toihe 
naked eye, and are plainly seen when a cane, or oak, 
or vine-branch is cut across, 

B^^Spiral vessels are membranous tubes with a 
fibre twisted spirally round the inside, which is capable 
of unrolling something like a bell-spring, when the 
membrane is torn; or when the membrane does not 
exist, the vessel is formed of fibre only ; spiral vessels 
are also called trachece. 

If a young shoot or stalk be broken very gently, and 
held up to the light, the spiral vessels may be seen by 
__ naked eye ; the ordinary sise of 

them is about l^IOOOtb of an inch, 
hut they occur in some plants as 
much as l-250th and in others not l*3000th of an inch 
in diameter. 

They are found in all parts of the plant which are 
formed, or grow, upwards, or in an ascending direction, 
hut not in the root, wood, or bark ; these, as will be 
explained, being formed in a downward direction; 
there are, however, exceptions to this rule. 

They have as yet only been found in plants which 
proceed from seeds produced by the agency of sexual 
apparatus in a flower, and never in those which do not 
bear flowers, as mosses, mushrooms, sea-weeds, fun- 
guses, and lichens, &c.; in ferns, however, and some 
other flowerless plants, a modification of spiral vessels 
is found. 
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The use of spiral vessels to plants is not accurately 
known ; it is, however, presumed that they serve for 
the circulation of air through the plant. 

When the delicacy and minuteness of the elementary 
organs are considered, it will not appear surprising that 
botanists are not quite certain either about their mode 
of formation or their functions. Every new and more 
accurate observation brings to light some new curious 
property respecting them, but their details cannot be 
entered upon in an elementary work. 

Every part of the plant, except the stigma, and the 
extremities of the fibres of roots, is covered with a skin, 
called the cuticle. 

This is formed of cellular tissue pressed fiat, and the 
marks of the cells can be seen on it, if examined by a 
microscope; it cannot be separated from the plant 
without tearing, and is, therefore, not so much a dis* 
tinct part, as the foirface of the rntternal tissue in a 
particular state. 

There are pores or openings, colled ttomdUy in the 
cuticle of most plants ; they are mipposed to be organs 
of respiratim. 

The cuticle does not readily allow of the passage of 
turf^, and for this reason tbo extremities of the roots are des- 
titute of it ; it is, consequimtly, by these that water tsabsiMhed 
from the earth, and not by the whole body of the root. Henee 
the necessity of preserving with ^eat care the finest fibres of 
the roots of plants, in transplanting them. 

It may bo here remarked that, for the same reason, water- 
ing tho leaves of plants refreshes them by washing away the 
dtiat and dirt which, by clogging up the pores of the cuticle^ 
prevent tlic necessaiy respiration ; and that a plant could not 
be kept alive if moisture were not allowed to get to its roots. 
When a branch or flower is broken off and placed in water, 
it absorbs moisture ciiiefly by the extremity, and but little by 
the rest of the surface immersed in the liquid. 
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For the analogous reason, the stigma is destitute of cuticle? 
to afford access to the fluid of the pollen. 

OF THE STFUCT0RE OF THE STEM. 

Ik the stem of a dicotyledonoun 
shrub or tree be cut across, it will 
be found to consist of the following: 
parts : — 

In the centre is the pith; this 
consists of cellular tissue slightly 
compressed ; in herbaceous plants 
it occupies the greater part of the 
stem ; hut in old trees its cells are filled up by the 
thickened juices of the plant, and it differs little in 
appearance from the wood ; its use, apparently, is to 
feed the buds and vascular tissue when they first ap- 
pear in the early stage of growth of the plant, with all 
of which it is in direct communication j it never alters 
its diameter, after it is once formed. 

In consequence of the vascular system developing 
faster than the cellular, the pith is much torn and se- 
parated in many plants, and in some, is even totally 
removed, as in the fistulous stems of Umbellacese and 
other tribes, which become hollow from this cause. 

The medullary sheath surrounds the pith, and con- 
sists hf a tissue of spiral vessels and ducts; these com- 
municate directly with the stalks and veins of the 
leaves ; the water, taken up by the roots, passes through 
these tubes, and the tissue of the stem generally, into 
the leaves, where it undergoes a chemical change from 
the light and air, and is thus converted into the proper 
food for the various organs. 

The veins of the leaves are ramifications of the me- 
dullary sheath. 
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The wood is found next ; this, in a plant of more 
than two years’ growth, consists of distinct layers, one 
being formed each year during the life of the tree ; and 
hence the age of a tree may be known, nearly, by the 
number of rings of wood in the trunk at its base. 

These layers are not separable from each other ; they 
consist of elongated cellular tissue on the side next the 
centre of the stem, and externally of woody fil^re and 
ducts. 

It is these vessels which are seen in the grain of 
mahogany and other wood when cut. 

The layers nearest the centre are the hardest, be- 
cause the vessels of these are filled up, in the progress 
of time, with the secreted juices of the plant ; the 
layers of wood never increase iu diameter after being 
once formed. 

The outward layers are softer, and not completely 
formed; these are called alburnum; one of these layers 
it is which is produced each year, and which increases 
the diameter of the stem. It is in the alburnum that 
the vital action is in its greatest energy, and it is 
through its vessels that the sap cbiolly ascends. 

the tubes of each layer of the alburnum are filled 
up and hardened in succession, they become wood, and 
then cease to perform vital functions. Spiral vessels 
are never found in the wood or alburnum, 

The hark covers the wood ; it constitutes the outer 
part of the stem ; this bark also consists of layers, each 
composed of woody fibre and ducts inwardly, and ex- 
tended cellular tissue outwardly, just the reverse of 
those which compose the wood. 

The inner part of the bark is called the Kber ; it 
gives birth to the new roots, buds, leaves, and every- 
thing that proceeds from a bud. 
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The bass, ori^ussian mats, so useful to gardeners^ are 
prepared from the liber of a species of lime-tree. 

It has been stated that the medullary sheath fur* 
nishes the vascular tissue to the buds and leaves, and 
supplies them with sap to elaborate ; this is the case 
only in the earliest stages of a new shoot or branch ; 
and it is well known that such a shoot may be deprived 
of its bark and wood, and yet llourish, if the medullary 
sheath remain uninjured ; but that, if this be cut 
through, no new bud will be developed aftooe the wound. 

The medullary sheath, however, is not permanent in 
its site and size like the pith ; when the stem or its 
branch has lived for many years, the medullary sheath 
is represented by the inner part of the alburnum, which 
now fulfils its functions, and hence an old tree may 
grow and flourish for many years after its stem is com- 
pletely hollowed out of its ripe wood, provided the 
alburnum and liber remain uninjured. 

The outer tissue of the bark is called the epidermis ; 
this is the part in timber-trees which is cracked by the 
growth of the stem, injured by the exposure to the sun 
and air, and drops off; while the exterior layer of the 
liber is continually supplying its place, 

Hence, while the wood increases by a new layer every 
year, the baiHk remains of nearly the same thickness ; 
in old trees, therefore, it is thin, compared to the 
diameter of the stem. 

When the stem of a dicotyledonous plant is cut 
through, faint, interrupted lines are seen radiating 
from the centre outwards, like the spokes of a wheel ; 
these are produced by the medtdldry rays, which consist 
of compressed cellular tissue, the cells being lengthened 
out horixon tally, or across the grain of the wood; they 
connect and bind together the layers of the stem, and 
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allow of the passage of the tluidsi prepared by the 
leaves* into the ducts and vessels of the wood. No 
vascular tissue is ever found in the medullary rays. Xt 
is these which give the glossy silky appearance to certain 
woods* as the plane* sycamore* and satin wood. 

These various parts are not distinguishable in very 
young stems* nor in herbaceous annual plants ; in these 
last* the layers of wood and medullary rays are* of 
course, wanting ; and the stems are composed of epider- 
mis* liber, and pith* with a medullary sheath of spiral 
vessels and ducts. 

The thick herbaceous hstulous stem of the common 
cow-parsley is a good subject for examination ; and for 
perennial stems* a young elder-branch may be taken. 

The stem of a monocotyledonous 
plant does not present the appear- 
ance of distinct parts, when it is cut 
across ; there is no distinction of pith 
wood and bark* and there are no me- 
dullary rays. 

It consists of bundles of woody 
fibre and ducts* dispersed irregulariy 
among a mass of lengthened cellular tissue, and crowded 
together towards the outside. 

It increases by the successive descent of new bundles 
of fibre into the centre of the cellular mass; these force 
the former outwards* hut when the external coat be- 
comes hardei>ed* the stem can increase no further In 
thickness. 

The plants of this class, in car country, are only annual and 
h^baceous, and tlie structure of their stem does not admit of 
being observed. It is only in the palms, bamboos* &c.* of 
tropical regions, that the mode of formation con be ascer- 
tained ; consequently this is not so well known to botanists as 
the structure of the dicotyledonous stems. 
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OF THE GERMINATION OF THE SEED, AND 
GRADUAL GROWTH OF THE STEM, 

When a seed is sown in a proper soil, where a certain 
warmth, air, and moisture, can get to it, and where it is 
excluded from the light, it begins to sprout or germinate y 
oxygen is absorbed from the atmosphere, carbonic acid 
is given out, and vital action commences in the embryo: 
the tissue which composes the embryo swells and bursts 
the seed-coats, the radicle appears, and descends deeper 
into the earth, whatever may have been the position of 
the seed in the ground. 

At first, the radicle receives nourishment from the 
cotyledons or from the albumen, till it becomes capable 
of deriving it from the earth itself ; the plumule next 
forces its way upwards to the surface, and, in some 
seeds, carries the cotyledons with it, in which case they 
become green by the deposition in them of carbon, pro- 
duced from the action of the light; these cot)ledons 
supply the place of leaves, till those which compose the 
plumule open out and grow. 

In those seeds, the cotyledons of which remain under 
ground, the plumule is more formed, and opens imme- 
diately on its appearance ; the two leaves which compose 
it grow very rapidly, and perform their proper office. 

At this early stage the young plant consists of cel- 
lular, with an imperfect vascular and fibrous tissue in 
the form of a cylinder, just perceptible in the centre ; 
the inner part of this cylinder is destined to become the 
future pith ; the external coat will become liber, and 
the cylinder itself is the future medullary sheath, and 
consists of vertical fibres passing through, and inter- 
lacing with, cellular tissue. 

The radicle next absorbs nourishment from the soil; 
this passing upwards to the plumule, through the cel* 
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lular tissue of the pith, becomes modified by the light 
and air when exposed to their influence in the cotyle- 
dons, and then returns to the root through the liber. 

As soon as the plumule has elongated upwards, it 
begins to send down fibres into tho centre of the radicle ; 
and these fibres constitute the first rudimentary wood. 
But during this process the plumule develops and ma- 
tures one leaf, or two, according as the species has 
alternate or opposite leaves. These leaves now fulfil 
their proper functions in a more complete manner than 
the cotyledons which had previously performed them ; 
and the leaves give rise to more perfect descending 
fibres, which form a cylinder of alburnum between the 
medullary sheath and the bark. As the shoot grows 
upwards, new buds develop into leaves around it, in the 
axilla3 of each of which a bud is formed, destined in the 
ensuing season to develop in their turn into lateral 
branches. 

At the end of the first season the original seed has 
produced a shoot with a woody axis, with distinct pith 
and bark; and when its first leaves wither and fall off 
from the cold of Autumn, a minute bud is left at the 
site of each, arranged symmetrically round the stem. 
The shoot is of a conical or taper form, because its 
lower part comprises the fibres of all the buds above ; 
therefore, the higher up the stem, the fewer buds there 
are above to contribute to the diameter at that part; 
while at its extremity there is no wood, the shoot ending 
in a bud, which will increase the length of the stem, 
when the returning Spring causes the buds to develop. 

When this cause excites into activity the vitality of 
the buds which had been torpid during the Winter, 
they suck up the remaining sap from the tissue in their 
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neiglibourhood, and thereby cause an action throughout 
the stem to supply the deficiency ; this action is the 
ascent of the sap. Each bud, thus nourished, elongates 
into a new shoot or axis, by the repetition of the process 
which produced the original shoot from the seed, only 
that the office of the cotyledons is answered in the new 
shoots by the store of sap deposited in the stem already 
formed. 

Each bud also sends down its roots or fibres between 
the bark and the wood formed in the preceding year^ 
in order to form a new layer of both. A glutinous, 
slimy, mucilaginous juice, called c?ambium, exudes from 
each of the previous layers, to facilitate the transmission 
of these fibres, to furnish them with nourishment till 
they reach the soil, and also, probably, to supply new 
cellular tissue to elongate the medullary rays, or that 
portion of tissue which from the first had been inters 
mingled with the rudimentary vascular cylinder before 
mentioned. 

In what way this process is sueeessirely repeated 
during the growth of perennial plants, is not exactly 
known. It appears most probable^ that the new layers 
of alburnum and liber, which are produced each year 
on the outside of all that preceded, are formed by the 
descending fibres, or roots, of the leaf-buds; which 
fibres are nourished by the cambium : the medullary 
plates are also extended horizontally, by additions made 
to them fVom the cambium, so as to preserve the trn^ 
munieation between the liber and the centre of the 
stem. 

The same process goes on in the branches which 
originally sprang from the buds. The trunk of a tree 
is, therefore, a series of cones of wood covering one 
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another, the innermost being that produced the first 
year, and the outeimost extending from the extremity 
of the last shoot down to the base. 

For some period after its origin depending on, or 
related to, the duration of the plant, its whole energy 
is expended in increasing and expanding itself, or in 
forming new organs of nutrition, or, rather, in multiply* 
ing those already existing ; but after the lapse of that 
period, the final aim of all organic beings, the repro^ 
duction of the species, gives rise to some unknown mo- 
difications in the vital actions, and buds of a particular 
form are produced, which, instead of developing into 
new axes with leaves placed at different distances on 
them, develop into Jlowers^ the leaves being modified in 
form, texture, and office, and expanding in verticils 
round the axis, which no longer elongates, when the 
petals, stamens, &;c., are once formed in the bud. 

In herbaceous plants that only live a year, the stem is 
formed as before described ; but no cambium is pro* 
duced, and no buds in the axillm of the leaves, the 
energy of the plant being exhausted in fiowering and 
perfecting the seeds. 

The plumule of the embryo of most monocofyledonom 
plants differs entirely from that with two cotyledons ; 
it is composed of leaves, which wrap round each other ; 
these open when germination has brought the plumule 
to the surface of the ground, and new leaves are formed 
in their axillm, which force the first outwards; these 
now die off, and leave a ring composed of their bases^ 
hardened by growth into a kind of wood ; the second 
set, in th^ turn, leave another ring on the former, and 
so on; in this way, the thin but lofty stipes of palm* 
trees are formed,, a bud. of leaves being produced 
each year at their sumtnile, and the rest of the stem 
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being composed of the bases of the leaves of previous 
buds. 

In large tree*like monocotyledonous plants, generally 
only one leaf-bud is developed at the top of the stem ; 
and hence, from what has just been said, arises the 
cylindrical unbranched stem of palms. 

In those plants of this class which develop two ter- 
minal buds, the stem becomes dichotomous^ and these 
branches are cylindrical, like the stipe ; but when leaf- 
buds are developed in the axillae of all the leaves, as is 
the case with the dragon-tree, asparagus, &c., and in 
tree-like grasses, then the conical-branched form of 
stem is found in monocotyledonous, as well as in dicoty- 
ledonous plants : but the subject of the growth of these 
kinds of stems, like many other parts of the science, is 
not yet sufficiently understood. 

OF THE FOOD AND SECRETIONS OF PLANTS. 

The roots of plants suck up w’ater from the earth, con- 
taining small quantities of varioqs mineral substances ; 
of these, such as are hurtful, or not necessary, are sepa- 
rated by tlie vitality of the root. The water, nearly 
pure, but having mucilage, apparently acquired in the 
plant, dissolved in it, is in this state called sap; it 
ascends by the vessels of the stem, hut principally by 
those of the alburnum. The causes of its ascent in the 
stem are not known with certainty. 

The sap passes through the stalks into the leaves, 
where it undergoes peculiar chemical changes, which 
could not be explained here. A great part of the pure 
aqueous part is carried off, or evaporates, and the rest 
returns along the lower set of vessels of the leaf back 
into the stem, passing down the liber, and horizontally 
to the centre, by the medullary rays, towards the roots» 
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in order to supply food, or nutriment, to the various 
organs. In this state it is coMBd propm' juice, 
it is supposed thiit the cambium is chieiiy formed of 
this prepared and Ifbscending sap. 

But, in addition to this, the leaves, and all the green 
part of plants, absorb from the atmosphere a peculiar 
air called oa^*yjg*e« ; this unites with the different sub- 
stances contained in the sap, and forms, by that means, 
the various oils, gums, resins, and other vegetable pro- 
ductions of plants and trees. 

It is also known as a fact^ though the reason is bid 
from us, that the oxygen is required to be united to 
another vegetable substance abounding in plants, called 
carbon; they thus form a peculiar air, called carbonic 
acid gas or fixed air, which is very injurious to animal 
life, and which is breathed out, as it were, by the plant 
during the night ; it is this which makes it unwhole- 
some to sleep in a room with plants. 

On the contrary, when the sun shines on the leaves 
and herbaceous parts, this carbonic add is again sepa- 
rated into its component elements, the pure air, or 
oxygen^ is given out again by the plant, and the carbon 
forms the new woody fibre. 

Hence, when a plant is kept in the dark, it has not 
the power of forming woody fibre ; the stem becomes 
weak, soft, and long, loses its colour, and in time dies, 
from its unnatural mode of growth. It is on this pro^ 
perty that the process of blanching is founded ; by ex- 
cluding the solar light from the leaves of plants, the 
sap is prevented from being converted into proper- 
juices, which are strong, ond often poisonous; hence, 
for example, wild celery is deleterious, and the culti- 
vated is innocent by being blanched, in consequence of 
the stem, being earthed-up during its growth, 

H 
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On the contrary, when a plant is kept in too strong a 
light, or is exposed too much to the sun, the solid matter 
is temed so last as to check the growth, by not allowing 
the various parts to expand tbem^ves properly ; the 
plant becomes stunted, the leaves are small, and the 
stem thorny, or hairy ; this is the case with those plants 
w^hich grow on heaths, commons, or high hills. 

OF FLOWERLESS PLANTS. 

There is a very largo class of plants which essentially 
diifer from those described in the former part of this 
work. 

They are, as yet, but imperfectly understood; the 
principal fact known about them is, that they are pro* 
duced from, or propagated minute bodies, differing 
from eeedftt in germinating from every part of their sur- 
face, and^not from two points only, as the radicle and 
plumule of an errUtr^o: hence mo&t of these plants have 
not, physiologioally speaking, a distinct I'oot and stem. 
Another characteristic is, that they do not bear flowers 
with stamens and pistil, distinguishable from each 
other ; and it has been found that, generally, their sub- 
stance consists principally of ceiluktr tissue only, witU- 
il^t spiral vessels. 

The herbaceous parts of dowerless plants resembling 
leaves, are called fronds ; they differ, in several parti* 
culars, from true leaves in their structure. 

The forms of the different tribes of ftow^less phmU 
are oven more varied than those of perfut ptmU;. and 
thevimall bodies from which they are reproduced, are 
Jiot Jess 80.: the innumerable j^pecies are frincipally 
eJasied under the folkwinff orden: — 
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1. Ferns more nearly approach fioiivering plants in 
structUTO than the rest; they 
have a kind ef stem, consisting 
of woody fibre, and containing 
false spiral vessels ; this stem is 
formed of the bases of their 
fronds, which are of very diffe- 
rent forms: many ferns are large 
plants. even in tins country; and 
abroad, iu hot climates, they are frequently thirty feet 
high. 

They are propagated by minute bodies, called ^orules, 
enclosed in cases called theccB; these are produced^ 
either on the backs, or in the axilke of the fronds, and 
on other parts, usually in a kind of blister under the 
cuticle, called a styrm^^Ex: horse-tail, brake, ferns, 
&c. ; the sori are very obvious ©n the back of the beauti- 
ful of these plants in Summer and Autumn; 
the fern is found on Imatbs, commons, in woods, or in 
sheltered and retired places everywhere. 

2. Mosses are small plants, having an imperfect 
stem, and very small, irregular fironds. They grow in 
woods, under trees, on bogs, rocks, 
and.mdeed, almost everywhere; but 
are more abundant in temperate and 
cold climates. They are among the 
earliest plants which appear to clothe 
the barren rock. All the pfauits 
eommmlp caUsd mo^s, and of which 
Idrdsmake their ne8t% do not he* 
kng In this tribe. 

Their organa of reprodaietioQ coniisl of f^ptorules, con^ 
tained within mmm, or $&&m, pisMsed at the top of a 
thin stalk ; this is closed with a lid, ealted m ofmvuktmt 
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and that, again* is covered with a hood, termed a calyp- 
tra; but these organs vary greatly ; — Ex: Sphagnum, 
Hypnum* Marchantia, Jungermannia, &c. There are 
800 diiFerent species of mosses alone. 

Neither vessels nor woody fibre enter into the com- 
position of this order, nor of any of the others that 
follow it, their substance being entirely composed of 
cellular tissue, the stem, and the ribs of their fronds, 
being formed of more elongated cells than the rest. 

No plant, however magnificent in size, splendid in its 
ilowors, or fragrant in perfume, can exceed in beauty, 
delicacy, and complexity, the humblest moss that grows 
on an old wall. 

3. Lichens are stcmless, leafless plants, consisting 
of a tough wrinkled substance, called a thalluSy coloured 

of all tints; they grow" on the ground, 
stones, bark of trees, old pales, &c. 1 1 
is this tribe of plants, which gives that 
rich colouring to these objects, wiiich 
delights the eye of the artist: there 
are nearly 250U diflerent species. 

Their organs of reproduction are 
sporules, enclosed in the substance of 
^ the plant, but even small portions of 

it, when detached, are capable of pro- 
ducing new individuals; — Ex: the Iceland moss is a 
lichen, as is, also, the tripe de roche, on which the 
Canadian hunters are obliged so often to subsist. 

4, Fungi are plants hardly admitting of description : 
but the principal representatives of them, mushrooms, 
toadstools, &c., are kitowm to every one : there are up^ 
wards of fiOOO species described. They are remarkable 
for the singular rapidity of their growth, and for Uieir 
perishable nature. 
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One species (Bovista giganteum) 
has been known to grow from a point 
to the size of a large gourd in the 
course of one night ; it has been cal- 
culated that the cells of which its sub- 
stance consisted, must have multiplied 
at the rate of sixty-six millions per 
minute; but great obscurity and mystery attend the 
production and mode of propagation of Fungi. 

Some species are innocent ; others are violent poi- 
sons. Tliey grow on fields, in woods, on old decayed 
timber, and on most animal or vegetable substances 
W'hen decaying: the dry-rot in timber, smut in wdieat, 
mildew, and mould of all kinds, arc fungi; the chara* 
pignon, mushroom, truflle, and many others, are arti- 
cles of food. 

5. are aquatic plants, growing either in fresh 

or salt water. The latter arc sea-weeds ; they consist 
of fronds, w'hich increase indefinitely in 
length and direction, though preserving 
the same figure. 

These are the simplest of all plants, as 
regards their structure and mode of pro- 
pagation ; and it is by them that the two 
great divisions of organized beings, ani- 
mals and vegetables, are linked together. 

There are aquatic animah which, fixed to rocks and 
stones, are destitute of the powder of motion, and resem- 
ble the species of sea-weeds called nostocs, in the sim- 
jdicity of their structure, and the manner in which 
they multijdy ; and one tribe of sea-wced, called zocar* 
pte, produces real animalcules ^ which again unite into a 
filamentous plant. 
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An analogy between vegetable and animal irritability 
has been proved, by the fact of mineral and vegetable 
poisons producing analogous efiects on both the divi» 
sions of organic bodies; but this subject cannot be 
entered into in an elementary work. 

In the description of the leaves, instances wei*e men* 
tioned of voluntary motion, proving the existence of 
vitality and irritability; but now that the various 
organs of plants have been described, some more exam* 
pies will be given, which are interesting as proofs of 
the care apparent in all the works of Nature for the 
preservation of the individual, and for the continuance 
of the species. 

In many plants, the leaves close together over the 
flowers at night, as if to shelter these important organs 
from the cold ; while the flowers of many shut up their 
corollas in cloudy weatlier, and expand them only in 
sunshine. The evening primrose, and some Cacti, 
unfold their blossoms at the approach of evening, which 
wither at the return of day. 

But still more obvious signs of irritability are shown 
in the organs of reproduction ; if the stamens of the 
common berberry are touched with a needle, or any 
sharp body, they spring up against the pistil, and an 
equal degree of irritability is shown by those of the 
common wall pelUtory. 

The fruits of many plants burst open with consider- 
able fbroe, for the sake of dispersing the seeds they 
enclose as far as possible, and thus affording more 
room for their growth ; and, therefore, obviating that 
waste of seeds which takes place when they simply drop 



GENERAL OBSERVATIONS* 90 

on the ground, and lie too close together to admit of 
their all thriving. 

This phenomenon is particularly sinking in the spirt- 
iiig-cucumber (Momordica elaterium), which, when 
ripe, expels its stalk, seeds, and juice, with considerable 
force ; in the touch-me-not (Impatiens noli-me-tangere) 
the same thing is observable of the seeds ; and many 
similar facts might be mentioned of other plants. 

The only obstacles to vegetation are, extremes of 
either cold or heat, and absolute privation of air and 
light ; and consequently, plants of some sort are found 
on every portion of the earth’s surface, as well as at 
the bottom of ponds, lakes, rivers, and the ocean, to a 
considerable depths 

But the various species, though endued with the 
power of accommodating their exterior form, within 
certain limits, to the peculiar qualities of the situation 
in which they grow, have each their own proper station^ 
as it is called, where alone they are capable of nourish- 
ing, and perpetuating their races for ages; and, if 
transported into a vei7 different one, they soon languish 
and die. 

Thus some species alw^ays grow, or only thrive, on 
lofty mountains ; others in plains ; some seek the shade 
of woods; others live only in marshes. Some grow 
always under water; and even stagnant water, running 
streams, rivers, &c., have their peculiar tribes; still 
more distinct are those of salt, from the inhabitants of 
fresh, water. 

A considerable degree of warmth and moisture is 
most favourable to vegetation ; hence it is, in tropical 
regions the most magnificent plants are generally to be 
found. 

Those who have resided all their lives in countrie* 
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like our own, M^here man has, as it %vere, forced all 
nature to minister to his wants and pleasures, and 
where those plants are alone cultivated or permitted 
which are of use to him, can form no idea of the luxu- 
riance and splendour of the vegetation of the torrid 
zone. 

The traveller in those regions is never weary of 
admiring the mass of plants, crow’ded and mingled to- 
gether, so varied, and so extraordinary in their forms 
and productions. Enormous forest-trees, which indicate 
an age of many centuries, and yet present no signs of 
decay; lofty palms, contrasting, by their elegant and 
simple foliage, with all that surround them; climbing 
plants, which extend their endless stems from tree to 
tree, now banging in graceful festoons, loaded with 
large and brilliant flowers, now trailing on the ground, 
and forming an impassable barrier, in turn solicit his 
attention. It is in vain that man endeavours to force a 
passage through these woods; hatchets are powerless 
against the hard stems of the giant trees; and if fire be 
resorted to, the flame is immediately stifled in the thick 
rank air of the impenetrable mass. 

The earth, rendered fertile by the decay of vegetable 
matter, constantly affords nutriment to new individuals, 
which spring up to dispute the limited space with their 
parent plants; while animals, birds, and reptiles, as 
extraordinary and various as the plants, swarm in the 
recesses of the forest, safe from the pursuit and moles- 
tation of mankind. 

In proportion as w'e recede from the Equator towards 
the Poles, as the temperature of the air becomes lower, 
and therefore the atmosphere drier, vegetation dimi- 
nishes in richness and variety. 

In those countries where winter prevails for the 
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<!;reatcr part of the year, or on the summits of lofty 
mountains, near the regions of perpetual frost, a small 
stunted race of plants is found, which are hardly able 
to flower and ripen their fruits in the short summer 
they enjoy ; even these at last yield to the increasing 
severity of the cold, and the vegetable kingdom is re- 
presented, at this extremity of the scale, by minute 
mosses and lichens, colouring the surface of the naked 
rocks, where they are seen among the vast fields of 
dazzling snow. 

But wherever we go, wherever we turn our eyes, 
whether in the savannahs and forests of Soutli America, 
or in the barren plains of Tartary ; whether we contem- 
plate the enormous baobab and spreading banyan, or 
examine the smallest fungus that grows on a rotten 
pule, plants, not less than organized beings of a higher 
order, are objects of admiration, and sources of instruc- 
tion and pleasure to a thinking mind. 

OF THE CLASSIFICATION OF PLANTS. 

Ever since the nature and properties of plants have 
been studied, it has been found necessary to arrange 
the numerous species in some order. .Different schemes, 
or systems, of such arrangement have been in use at 
different periods, and have been successively abandoned, 
from having been found insulficient, or incorrect in 
principle, as new species were discovered which re- 
quired classification. 

In order to explain, in a clear and simple manner, 
the principles on which classification is founded, let us 
suppose that a person possessing a collection of animals, 
wished to make such a catalogue of them, as would en- 
able any one visiting \\h menagerie to find out the name 
of each creature. He might first arrange them all in 
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a few great divisions, as quadrupeds, birds, fishes, in» 
sects, &c., from their obvious forms ; and then he would 
possibly proceed to subdivide the first set, the quadru- 
peds, into the Img-fiaired and the shorUhaired, In 
the first of these secondary divisions, he would place 
the sheep, the Newfoundland dog, the Syrian goat, the 
polar bear, and so on : in the other would be found the 
tiger, the fox, the antelope, &c. The length of the 
hair being one very obvious mark, any person, by the 
help of some further description would be readily able 
to find from the catalogue which of the animals was 
called the dog, and which the tiger. 

But it might be objected to this arrangement, that 
though it were easy to find the name of each animal, 
and, therefore, by reference to other books, to learn 
some particulars of the creature’s habits, food, &c., an 
unimportant circumstance had been made use of for 
the purpose of forming the classification, the length of 
the AoiV being liable to variation with change of climate 
and food; and that animals the most dissimilar in 
structure and habits had been brought into one class, 
as, for example, the tiger and the antelope, the horse 
and the dog ; whereas, if the anatomy and food of the 
several animals had been made the basie of the arrange- 
men t/wi thou t regard to their trifling and variable pe- 
culiarities, that though it might at first be more diffi- 
cult to find out the name by a catalogue, yet, when 
found, more knowledge of the animal would be obtained, 
by showing what relation it bore to others. Thus the 
tiger, hymna, dog, seal, whale, &c., w'ould be found in 
one great division, carnivorous^ ox flesh-eating; while 
the elephant, sheep, camel, and antelope, would be 
classed in another, as hoiti'g herbivorous^ or plant-eating. 

The individuals of which the organic cfeation is 
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made up> are absolutely iadependeut of each other, yet 
they admit of beiag arranged in masses, each composed 
of all those individuals which are perfectly identical 
in their properties, qualities, and peculiarities of form 
and structure; to these masses we give the name of 
speciea, A species may he defined to consist of all the 
individuals which might be supposed to have descended 
from one pair, since an individual is only capably of 
giving birth to others of precisely the same organiza^ 
tion in every particular as itself. 

If we see a dock of sheep, or a field of wheat, we 
recognise an assemblage of individuals all belonging 
to one specieSi however much they may differ in size; 
no two plants of the corn may have the same number 
of grains in an ear, and yet we do not hesitate to refer 
them all to one species, because we know that if the 
seeds of one plant were sowed, they would produce 
other plants eqjually dissimilar in size, hut perfectly 
alike in every other respect. 

If, among the sheep, we see one which, instead of 
having curly wool, had a straight hair>like deecte, and, 
instead of two, had three horns, or had two spirally- 
twisted horns, like a corkscrew ; or if, among the wheat, 
we saw a plant resembling it, but having its ear differ- 
ently formed, we should acknowledge that these 8tran>* 
gers were not of the same species as the rest ; but find- 
ing that in all essentials of structure and habits, they 
agreed with the individuals of the former species, and 
especially if we found that the stranger would occa- 
sionally breed with some of the others, we should 
decide on ite being an individual of another species, 
but belonging to the same gmus, 

A genus may be defined to be a collection of all those 
species which may be induced to breed together, and 
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give rise to a progeny partaking of the peculiarities of 
both its parents, but incapable of continuing this new 
race ; or, more comprehensively, a genus contains those 
species which agree in all particulars of organiza- 
tion, &c. 

But the number of genera under which the known 
species of plants are arranged are so numerous, as to 
require further classification for facility of reference. 
If one or two points of difference only are made the 
characteristics of these more comprehensive groups of 
genera, the system is an artificial one, and of such, the 
celebrated Linn.isan, or Sfxual System, is by far the 
easiest for assisting the memory in recalling different 
species of plants, and for enabling a beginner to find 
the name of any plant he meets with ; but, from its 
being founded on peculiarities of structure, which are 
not even constant in different individuals of the same 
species, and which have little connexion with the phy- 
siology of the plants, it frequently causes, as will be 
shown, the most dissimilar species to be brought into 
one class or division. 

It must be mentioned, that Linnmus himself W'as 
aware of this defect, and considered his system as only 
a temporary one, till increasing knowledge would ad- 
mit of a better being made, founded on natural affini- 
thi; this is now, in a great measure, accomplished ; 
and this second system, called that of the Natural 
Orders, or Families, is everywhere employed on the 
continent ; while, in England, though the Linnsean is 
still used, the former is daily becoming more general, 
and must soon supplant the Linnecan altogether. 

Affinity, as employed in the science of classification, 
is a relative term ; two orders or tribes of plants, anir 
mals, &c., are said to be in affinity with each other, if 
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they agree in the greater number of important cliarae* 
ters, and the degree of affinity is estimated by the iuim«^ 
her. Thus, there is the greatest affinity between a 
dog, a fox, and a wolf, they are species of one gennf ; 
there is great affinity between a cat and a dog, they 
belong to tw'o genera of one order; there is less between 
a dog and a goat, and none between a dog and a fish, 
though they are both vertehrated animals. 

The same principles apply to plants, and in every 
attempt to arrange the numerous species known, the 
natural affinities ought never to be violated more than 
is inevitable in a linear arrangement, as all tabular 
ones must be, that is, an arrangement where the 
genera follow each other in succession. There exists 
no affinity between a monocotyiodonous and a dicoty- 
ledonous plant, but little between two dicotyledonous 
genera, such as Fragaria and Hypericum, which only 
agree in being polypetalous, with superior ovaria and 
indefinite stamens, but which differ in the stamens of 
the former being perigynous, those of the latter hypo- 
gynous; the carpeila of the former ore distinct, and 
situated on an elevated receptacle, and are only one- 
seeded; those of the latter are concrete, forming a 
many-celled ovarium, and are many-seeded ; the leaves 
of the former are alternate and compound ; those of 
hypericum are simple, opposite, and glandular. The 
former are innocent generally, and the fruit wholesome, 
the latter are deleterious ; and equal differences prevail 
in other respects ; hence these two genera are not in 
affinity^ since the points of difference are far more nu- 
merous than those of agreement. But if an apple-tree 
is compared with a strawberry, they will be found to 
agree in the greater number of essential botanical eha- 
racterSf though they differ in a few others which give 
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them a distinct eharactci* to the e^e; they are both poly» 
petalous, vvith indefinite perigynous stamens, the car- 
pella are /<?M?-seeded, the embryo is straight, with no 
albnmen, the leaves are alternate, stipulate, and com- 
pound ; the properties are similar ; the first obvious 
disagreement is between the ovaria, the carpeUa of the 
apple being enclosed in the calyx, and concealed in the 
ripened fruit by the extraordinary developement of that 
organ, instead of lying promiscuously on a highly de- 
veloped receptacle ; and in consequence the two genera 
have been placed in two distinct orders, or groups of 
genera, which have the closest affinity to each other. 

The magnikude of the plant, or the form of its 
flowers, leaves, &c., is of no importance in a physiolo- 
gical point of view. The tribe to which the common 
mallow belongs, is one of the best defined of all, and 
preeents the fewest exceptions ; it is botanieally charac- 
terized as being, ddcotfiedonom, polypelalms, having 
hypogpious monadelphous stamens, concrete carpeUa, 
forming an mrarium of severed erdh, itnth the piacentoe 
m the aans ; the cedyx has a vakmte ivstwation; the 
amthers are me-cell^ md burst longitudinally; the 
fkmms have no dish ; the leavm are altemate and 
stipulate; and ike hairs ore stelkUe ; ike seeds are 
withmd albumm^ the plants are muciUxgmms, and 
perfectly innom;t. 

There are a few exeeptions from these characters in 
aotne genera of Ihe order ; thus, the malope, so 
rite a flower in our gardens, has its carpella disfinct, 
and aarranged premtsctsoirsily reond an eieoated eonicai 
rm^stadei, hasttad of bwfkig a regukw eareemk, (m 
p. 6$^ hut iu taoerir edher partieukr k agrees with the 
bmdera and the bmU4ow, dec. New^ m phmt having 
all idi# above ehaaraeters^ except that its mmsm me 
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polyadelphous, is naturally referred to the order, though 
it is the largest tree in the world, with great leavea, 
end a stem twenty or thirty feet in diameter, — such is 
the adans'oma ; and yet the polyadelphous stamens is a 
much less important distinction between this tree and 
the humble Irerbaceous mallow, than the distinct car* 
pella of the nialope is between that genus anti the 
lavaiera, which it so much resembles in size, port, and 
every external character. 

The animal kingdom ofiers analogous characteristic 
differences; no one doubts the affinity between the 
gigantic crocodile and a water-newt, and every one 
perceives that none exists between the crocodile and 
great manis, or ant-eater, whidi is of tl>e order Eden^ 
tata, and class Mammalia^ though it has the hard scaly 
skin and long tail of the former animal, belonging to 
tho class Reptile, and is of about the same size. 

By reflecting on these considerations, the learner 
will be enabled to appreciate the two systems alluded 
to, and w'ill feel convinced, that if he do not at once 
adopt and master the natural one, but rests content 
with the artificial, his botanical knowledge will be of 
the most superficial kind* — he will learn names, and not 
and th 0 ir f>ropertm. 

THE LIKN.52AN SYSTEM. 

AccaRDiNO to this system, plants are divided into 
twenty<-four classes^ each consisting of two^ or more 

The first eleven are founded on the mmdiesr of the 
the orders on the the styles, or of 

the stigmas, if the styles are united* 

The twelfth contains plants, witlt perigyiioiM stamens, 
mure 4h£m m nujgiber* 
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The thirteenth, those with hypogynous stamens, and 
more than twenty in number. 

The fourteenth contains those plants which have 
didynamous stamens : the orders founded on the struc* 
iure of the fruit. 

The fifteenth contains plants with ietradynamous 
stamens: the orders being founded on the form of the 
fruit. 

The sixteenth, seventeenth, and eighteenth classes 
contain monadetphous, diadelphouSy and polyadelphous 
plants; the orders depending on the number rf the 
anthers. 

The nineteenth class contains plants with syngene- 
sious anthers; the orders of this large class are founded 
on the circumstance of the florets of the capitule being 
hermaphrodite, and unisexual, variously combined in 
the disk and ray. 

The twentieth class contains those plants which are 
gynandrousy or have their stamens and pistils united ; 
the orders depending on the number of the anthers. 

The twenty-first and twenty*second consist of monm- 
cious and dioecious plants, or those which have uni- 
sexual flowers on the same, or on two separate indivi- 
duals; the orders arising from either the number of 
the stamens, or from their being mona-dia-delpbous, or 
syngenesiuus. 

The twenty-third consists of polygamous plants, or 
those which have hermaphrodite and unisexual flowers 
on onsy twoy or three individuals; the orders being 
founded on this. 

The twenty-fourth class comprises all flowerless or 
cryptogamous plants. 

In page 113 is a tabular view of the Linnsean classes. 

The names of the classes and orders are derived from 
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the Greek, and express the circumstance on which 
they are founded. 

We shall now j^ive an example or two of a few of the 
orders of each class, that the learner may better undir- 
stand the system. 

Class 

1. Monanoria (one stamen). Two orders. 1, Monoff^uia; 

(one style); — Ed^: Indian-shot, nrrow-root, i^inger, ghiss- 
wort, &c. 2. (two styles); — Ex: water-star- 

wort, strawberry-blite, 

2. Biandri A (two stamens). Three orders. 1. Monogynia: 
olive, privet, lilac, jasmine, speedwell, sage, elarliurn, 

2. Digyniit: one of the grasses. 3. Trigynia (thre^ 
styles): popper. 

3. Triandria (three stamens). Three orders. 1. Mm&*- 

gynia : valerian, commelina, crocus, iris, corn-flag, club- 
rush, papyrus, &c. 2. IHgynia : all the grasses, hut one 

genus. 3. Trigynia: all-seed. 

4# Tktrandria (four stamens). Three orders. 1, iVfano- 
gynia: Protoacea*, pothos, ladios^-mantle, teasol, sca- 
bious, wood-ruff, wall-pelUiory, &c. 2. Dlgynia: d(»dder- 

3. Tetragynia (four styles); holly, pond- weed. 

6, pKNTANDRiA (fivo stamcns). Six orders. Monogynia : 
heliotrope, borage, eyclainen, henbane, convolvulus, to- 
bacco, primroses, heliconia, strelitzia, See. IHgynia s 
Uinbellaceee. Trigynia: elder, bladder-uut. Tetvagy- 
nia: parnassia* Peniagynia (five styles); flux, sun- 
dew, thrift, &c. 

64 Hex ANURIA (six stamens). Four orders, Monogynia s 
narcissus, sweet-flag, rush, tradescantio, aloe, Uly, tulip, 
^lic, berberry, &c. Eigynia: rice. Trigynia: tam» 
low-8aflri>n, sorrel. 

7 , JIkptandru (seven stamens). Four orders, Momgy*- 
nia: horse-chestnut, winter-green (Trientalis-europioa, 
the only British plant of the class), dracontium, 

8, OcTANORiA (eight stamens). Four orders. Monogynia t 
tropccolum, evening-primrose, fuchsia, French willow 

1 
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heath, cranberry, &c, Trigynias huck-wheat Tlvra- 
gynia: paris, &c. 

9. Enneandria (nine stamens). Three orders. Momgy" 
nia: laurel, &c. Trigynia: flowering-rusb, (the only 
British species.) The whole class only contains six 
genera. 

10. Decandria (ten stamens). Five orders. Momgynxa: 
many genera of Legummosec, mahogany, Venus’s fly-trap, 
rhododendron, &c. Digynia: saxifrages, pink, soap- 
wort, hydrangea. Trigynia: catch-fly, sand-wort, &c. 
Pentagynia : wood-sorrel, sedum, lychnis, 

11 • DoDEcANDTtiA (twelvc stamcns). Six orders. Monogy- 
nia: mangrove, &.c. Digynia: agrimony. Trigynia: 
mignom^tte, cupliorhia. Dodecagynia (twelve stylos): 
house-leek, 

ll?. IcosANURiA (from twelve to twenty perigynous stamens). 
Momgyma: cactus, clove, inyTtle, pomegranate, eucalyj)- 
tus, almond, plum, &c, Vupentagynia (two to five 
styles) : apple, cjuince, medlar. Polygynia (many 
styles) : rose, hramhle, strawberry. 

13. Poi-YANORiA (more than twenty bypogjmous stamens). 
Four orders. Momgynia: pof>py, water-lily, Ibne-trt c, 
rot'k-rose, &.c. DUtrigynia (two or three styles) : poeony;, 
larkspur, aconite, &c. Pentagynia: columbine, nigella, 
&c. Polygynia: magnolia, anemone, ranunculus, &c. 

14. Didynamia. Two orders. Gymnospermia {naked seeds ^ 
fruits, mistaken for such by Linnmus, but really a carco- 
rule, tlio carpella forming wliich arc separate from each 
other) : Labiaite;. Af^iospermia (bruit, a capsule) : honey- 
suckle, bignonia, penstemon^ acanthus, vervain, cow- 
wlumt, broom-rape, siiap«4ragon, linaria, misauka, .mau- 
randya, foxglove, &c. 

lii ,TKi«ADYNAMu. Two ordew, (fruit, fti%aa) t 

S^huhsa (fruit, a silicula) ; Crociletm, deome. 

16, Monadelphia* Seven orders. TriandHa : tamarind, 
tigrldia^ PeTiiandria: piassion-flower, mraneVblO, 
Ilepiandrm t stork VbUL Deeemdrias. Gecaakim. 
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Pol^andria : malva^ hollyliock^ cotton-tre«, baobab^ ca* 
mdlia, &c, 

17 . l^iADKLPHiA# Four orders. Hcxandria: corydaUs, Oc^ 
iandria: polygala, Decmidria: LogumiftoseBi, 

18. PoLVADELPHiA. Two ordcrs. Dccandria: cacao, &c, 
Polymidria: St. Joliu’s-wort, orange, lemon, loasa, 

19. Syngenesia. Five orders. Mqualis (florets of tlio disdk, 

all hermaphrodite, lat.): goat's-beanJ, leoiitodon, 

6iC* Sttper^ua (florets of the disk, hcrmaplirodite, 
those of the ray, female, superjiaovi) : daisy, groundBol, 
dahlia, aster, &e. Frustranea (florets of the disk, 
fertile, of the ray, sterile, nselesa^ Int.); sun-flower,- 
centaury, &e, Neceitsetria (florets of the disk, male, 
those of the ray, female, and fertile) : ealoiidula, cotton- 
rose, (See. iSegregata (each floret having its own invo- 
lucre, separated, lal.): echinops. 

20. ClvNANimu. Three orders. Mmandria: Orehidaoem. 
IHandria: Orchidficejj?. ilexandr'm: aristoloehiu. 

21. MoN(E( ia. Eight orders. Manaadria; bread-fruit, 
casuiirina. Diandria : <luck-weed. TrUmdHa : cat’s- 
tail, bur-recd, c.arex, and coix, Indian-com, aud othiiW 
of the grasses, &c. Tetrandria: alder, birch, box, 
nettle, mulljerry, nucuha, (Stc. Fenlaudrias amaranth, 
U€<xandna: cocoa-nut, sago, and some other palms, 
Palyandria : horn-wort, water-milfoil, begonia, burnot, 
hornbeam, iH^ech, hazel, walnut, oak, culaflium, 
Manadelphin : arcca, pine, larch, fir, arbor-vita*, raomor-* 
dica, gourd, cucumber, briony, croton, caator-oil plant* 

22. Ekbcia# Thirteen orders. Afonasidria: |)aftdanu«. Diaum 
dria : willow, &c. Tnandria : crow-berry, dato-pahn, 
&c. Tetrandria t miatleU>, Dutch-myrtle. Pentajidrm : 
spinach, hop, hemp. Ilexandria: black-briouy, yam* 
Octandria : poplar. Enneandria ; dog’a-mercury, Sets* 
Beeandria: papaw-tfee, &.c, i>o<fcca«<fna ; water-soli^ 
dier, Potyandria : cycas, zaroia, cliflbrtuu Monu* * 
delphia s butehcria-broom, yew, juniper, nutmeg, xie{>eiii# 

23* PoLYGAMiA* Two Orders. Monweia: mimosa, acaciit, 
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*sov6ral of the grasses, pellitory, orache, maple, clusia, 
&c. Dicecia : chamserops, ash, fig-tree, &c. 

24. Cryttogamia. Nine orders. Ferns, horse-tail, club- 
moss, pill-wort, mosses, jungermannia, Algm, Lichens, 
Fungi. 

It will he seen from the foregoing examples of the 
different orders of the Linnman classes, that this system 
is essentially ariifidaU and that, consequently, plants 
the most dissimilar are frequently arranged under the 
same class and order; while, on the contrary, plants 
having the most intimate natural affinity, are to ho 
found in different orders and even classes. 

Thus, for example, in the first order of the first class, 
monocotyledonous and dicotyledonous plants are found, 
as the arrow-root and glass-wort; and the same anomaly 
occurs in the first order of the second class, which con- 
tains the monocotyledonous genus, cladiura, along with 
such very different plants as the wild tamarind, the 
olive, jasmine, speedwell, and sage. Authoxanthum, 
one genus of the grasses, is found in the second class, 
from having only two anthers, while most of the others 
belong to the third; in the first order of which, Loillin- 
gia, Valerian, Coinraclina, and Crocus, are found; the 
two latter being monocotyledonous, and the former 
dicotyledonous. Innumerable other examples of simi- 
lar inconsistencies might be given, throughout all the 
classes and orders. 

It must be remarked, too, that such inconsistencies 
are inherent in any artificial system, since they exist 
even in the Linnman, the most perfect of all ; though 
repeated endeavours have been made, by correcting and 
rearranging the orders, to render it, as much as pos* 
eible, conformable to the natural affinities of species. 
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THE KATUBAL ABBANGEMENT. 

The learner, whose mind is imbued with the spirit of 
the observations given in a former page, on the natural 
arrangement of plants, will at once perceive that there 
can be no permanent well-defined divisions; and that 
no two botanists may agree, even on the primary and 
general ones, since each may consider different charac- 
ters on which these divisions are to he founded, as enti- 
tled to priority. The scheme of arrangement here pre- 
sented to him is that which has been promulgated by 
one of the first botanists in this country as most ac- 
cordant with our existing knowledge of the science. 

The whole vegetable kingdom is divided into five 
principal classes, the four first containing those plants 
which are propagated by means of a sexual apparatus, 
or which are phennogamom ; the last contains crypto^ 
gamous plants, or those which multiply without distinct, 
or apparent, flowers 

Cl&fis 

1, Exoobnje, have vascidar tissue and spiral vessels, their 
seeds are contained in an nvarium^ their leaves are reticu* 
laledy the floral parts have a quinary arrangement, their 
embryo is dicotyledonous, and tlicir germination is .ea'o^ 
rhiml, 

2, GyMNosPBRM^, form an intermediate class, and differ from 
the former in their imperfectly vascular tissue, their 
parallel or forked-veined leaves, and the absence of an 
ovarium* 

Ekdogenjb, have a vascular tissue and spinal vessels, 
their seeds contained in an ovarium, their fiowers being 
perfect; their leaves have parallel veins, the floral parts 
have a ternary arrangement, their embryo is monocotyle* 
dorwm, and the germination cndorhimL 

♦ l&r. Lindley, in his jptontanott, and other worhs. 
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4, Khjzanthsbs, fowa another mteumediate dbtss, and dilfer 
from the foregoing in having oelluiar tisane, only imper- 
fect spiral vessels, no leaves, distinct hut imperfoct 
sexual apparatus, and acot^ledonous embryo. 

5. Acrogen.^, have cellular tissue chiefly (rarely vascular), 
leaves or fronds with a forked venation, or entirely loat- 
Icss, no flowers, and ucoiyledomm embryo. 

Exogenm are divided into three sub-classes: 

1. Polypet containing those pbants which have the 
petals of the corolla separate, and two verticils of floral 
envelopes, or if only one, the calyx being highly deve- 
loped. 

2. An intermediate sub-class, containing achlamydeous 
plants ; or if a calyx be present, it is but imperfectly de- 
velo|>ed ; or else, if there arc two or more verticils of 
floral enveloj)es, they are herbaceous in texture. 

3. MoNopETALiB, Containing those plants which have tho 
petals of the corolla united into a tube at their base. 

These sub-classes are again resolved into several 
gi'OupSy each group being characterized by one or two 
important points of structure. The groups are further 
subdivided into aHimceny containing those orders which 
agree in the principal points of structure, &c. Orders 
are collections of genera, and bear the same relation to 
thcTn that genera bear to species. 

The other four classes do not require division into 
sub-classes, but are arranged at once in groups and their 
subordinate sections. 

To give an example or two of the principles of this 
natural system : — the common buttercup is the specibs 
ucris of the genus Ranunculus of the orper Ranun* 
culaeeee; which order is charaetei^zcd by having its 
floral envelopes in fives, and by having its sap colon rles»« 

The common corn-poppy is the species rhe(is of the 
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genus Papaver, of the order Papaveraceeo, ’^vhich or.ler 
is characterized by having a binary division of its floral 
envelopes, and its sap milky. 

But the two orders, Papaveraceic and Ranunculareco, 
belong, with a few others, to an alliance termed Ra- 
NALKs, comprising herbaceous plants with apocarpous 
fruits t or ivith parietal placentce. Another alliance, 
termed Umbellalks, comprise herbaceous plants hav- 
ing cpigynous flowers arranged in umbels and fistular 
stems. 

These two, with four other alliances, form the 
first group Albuminosjc of the sub-class Polypetalm. 
This group being characterized by an abundance of 
albumen in the seed of all the plants contained in its 
various subdivisions. The four other groups which 
combine with it to form the sub-class, are each distin- 
guished by some one essential character. But so intri- 
cately interwoven are all the genera of plants, and so 
utterly impossible is it to refer them to , well-defined 
comprehensive sections that do not admit of any excep- 
tion to the character belonging to it, that every one of 
the genera, orders, alliances, groups, sub-classes, and 
even classes, pass into one anothcjr by some intermediate 
genus ^Yhich possesses a character of each section, and 
it is in referring these doubtful genera to neighhonring 
sections, or in striving to frame these sections so as to 
avoid us much as possible these refractory genera, that 
leading botanists differ. 

Until the relative consequence of the different organs 
of plants is better ascertained, it is impossible to know 
the degree of importance of any peculiarity of struc- 
ture ; whether it ought to he considered the result of 
a particular mode of organization, and therefore con- 
stant ; or, as dependent for its existence on the mode 
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of vegetation only of the species, and therefore liable to 
variation. 

Botanists have, accordingly, been compelled to aug- 
ment the number of orders, to pre\*ent the necessity of 
classing in the same, plants which differed in particu- 
lars, the relative consequence of which they could not 
ascertain. At present the number of orders amounts 
to about three hundred and twenty, many of which 
consist of one genus only, and somodof them contain 
more than a hundred genera. Such comprehensive 
orders require subdivision, for the purposes of classifi- 
cation ; and, in some cases, this subdivision is founfled 
on Tuinutim of structure, which cannot be ascertained 
without a microscope and a dissecting-knife. 

Thus, the subdivisions of Cruciace® depend on the 
position of the radicle and cotyledons, in the embryo, 
and this must be ascertained in seeds smaller than 
those of stocks, &c. 

This liability to liuctualion, and to indefinite exten- 
sion, is the principal objection to the system of natural 
orders; but if one of the objects of all classification, 
that of an assistance to the memory, is in some measure 
sacrificed, tlie importance of all natural arrangements 
in science, in a philosophical point of view, more than 
atones for this defect. 

The names of these natural orders are formed from 
that of the principal genus, by adding to it the syllable 
ce® : thus the name of the natural order Magnoliaco® 
is formed from Magnolia. If the generic name end in 
a consonant, some change is made in its termination, 
so that the name of the order derived from it shall end 
in acea?, thus, the order Myrtacero is formed from 
Myrtus, Linace® from Linum, &c. 

But, in several cases, the name of the natural order 



118 NATintAL ARRANGEICBNT. 

is expressive of some peculiarity in the genera which 
compose it, as Leguminacege, from the fruit, a legume^ 
which the plants of that order hear; Umhellaceae, from 
the inflorescence of the plants composing that order; 
Cruciaceae and Stellacese, from the form of the flower; 
and so of others. 

It would be useless to give the names of all the orders 
in an elementary work, as these alone would convey no 
information, and would mislead the beginner as to the 
true nature of this system, which does not, properly, 
admit of any arrangement of the orders in succession; 
each of them. being allied to many others, from all but 
one or two of wdiich it must be separated by such an 
arrangement. And these affinities, so essential to tlm 
sf}mt of the natural aystem, can only he learnt by long 
study and observation. 

To give the learner some idea of the manner in which 
orders of plants are described, a short account* of u 
very few is added ; he will thence become acquainted 
with the application of terras, and will learn, from the 
mention made of the geography, station, and uses of 
each order, in what way botany is now applied, and how 
important a general knowledge of it is to most persons. 

Among these orders, the learner will find two suh- 
oi*ders, Pomem, Araygdale®, very nearly related to each 
other, and which, till lately, were included in a more 
comprehensive one, namely. Rosace®; by comparing 
these, he w ill see on what differences of structure se- 
paration of orders in the natural system takes place, 
and will thus gain an insight into the kind of difficulties 
he will have to contend with, in studying the science. 

* IMneJpallj" abrWgel from Prore»sor XiiniUeiy's te iJlw 

Natural Sptietn efBoiaut/* 
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Class I.-~BXOOEN^ 

Subclass, 'PoLYPBTALAt ; Alhuminofta ; Alliance, 

UmbeUales. 

TJmbellace^. — Caiyx superior, entire or fivc-toothed, often 
obsolete ; petals inserted on the outside of a fteshy disk, astU 
vation imbricate ; stamens five, alternating with the petals ; 
ovarium inl'erior, two-celled, two-seoded, crowned by a double 
fleshy disk, two distinct styles, with simple stigmata ; fruit a 
cremocarp, of two carpella ; seed usually adhering to the 
pericarp ; embryo minute, at the base of a horny albumen, 
radicle pointing to the hilum. Herbaceous plants^, with tistular 
furrowed stems, leaves usually divided, and sheathing ; injio^ 
rescence an umbel, geucrally surrounded by an involucrum. 

Chiefly found in northern climates, and much more abund- 
ant in the old, than in the new world ; statmiy groves, thickets, 
marshes, and waste places 5 fortj'-two genera are natives of 
Britain. 

Many plants in this order are highly poisonous, and from 
the resemblance of the leaves, &c., of diti’ercut species, fatal 
mistakes have been made; hemlock, fools’-parsley, water- 
dropwort, water-parsnep, and cow-bane, may be cited as 
poisonous species, indigenous to our own country’. Yet many 
genera, especially when cultivated, aflbrd wliolesoiuo and 
pleasant food, as the carrot, celery, parsley, samphire, skirret, 
parsnep, earth-nut. The fruit of tlie whole tribe is innocent 
and aromatic, as caraway, coriander, &c. Opoi>onax, asafoe- 
tida, gum-ammoniac, and gaibanom, used in various ways as 
medicine, are obtained from plants of this order. 

Principal Genera Pastinaca, Daucus, Coni urn , Sanicula, 
Crithmum, SmjTmum, Hydrocotylo, Astrantia, &c, Tiie 
genera Eryngo and Didiscus, are singular for having blue 
flowers, white beir^ the common colour, and but few yellow. , 

Group, Parietosm; Alliance, Cruciales, 

CanctFB&JB* — Caly« inferior, of four deciduous sepals; 
miivatim imbricate ; p^als four, alternate with the sepals ; 
gtamens six, tetradynaxuous, tiie two shorter lateral wirii 
rdspect to the axis; rfftfA'with green glands; ocariww supe- 
rior, unilocuiar, witli parietal placcntm, usually forming a 
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fa^se dissepiment, with two stigmata opposite them ; fruity a 
ailiqua or siUcula, dehiscing by two valves separating from the 
replura, or indehiscent ; seeds hanging alternately to each of 
the ploccntfe, without albumen, radicle folded on the cotyle* 
dors in various ways. Herhacems plantsy seldom shrubby 
ones, and either annual, biennial, or perennial, with alternate 
leaves, flowers generally either yellow or white ; inftorescenee 
various. 

Principally European, but also found in most other parts 
of the world ; (140 species belonging to the temperate zones, 
220 to the frigid, and only HO to the tropics, and those in 
mountainous regions. Thirty-three genera are indigenous to 
our country. Stations very various, sea-side, marshes, ponds, 
waste-ground, old walls, and open plains. 

The plants of this order are uniformly innocent, though 
often pungent; they contain a great deal of azotey a chemical 
principle more peculiar to animal than vegetable bodies; 
hence arises the fa*tid smell of these plants when decaying. 
Mustard, cress, horse-radish, turnips, cabbage, brocoli, sea- 
kalo, cauliflower, water-cress, &;c., . are used as food, and an? 
oonsidored antiscorbutic ; the scurvy-grass, one of the horse- 
radish genus, receives its name from this property. Except 
mustard-seed, used unground in some cases, few medicines 
are derived from Cniciaccai. Tlie seeds generally abound in 
oil, extracted from some species by grinding, for use in arts 
and manufactures, as for example mpe-sced oil. 

Principal Genera :—Cheiranthus, Nasturtium, Lunaria, 
Cochlcoria, Brassica, Sinapis, llaphaiius, Crambe, &c. &c. 

Group, Apocarposm ; Alliance, Jiosales, 

Kosaceje , — Calpjff with four or five teeth, the odd one pos- 
terior or next the axis, with a disk lining the tube, or sur- 
rcuttdiiig the orifice ; petals five, equal, ptrrigynous ; stamens 
indefinite in number, inserted into the calyx within the petals ; 
ovaria superior, soiuethnes solitary, one-cellcd, either distinct^ 
or, in some genera, cohering into a many-celled pistil, styles 
lateral, and stigmata simple ; fruit either a c^-narrhodum, an 
eta'rio, or follicular ; seeds suspended, embryo pointing to the 
hiluni, hardly any albumen; herbaceous plants or shrubsy 
leaves alteniate, compound, witli two stipuhe. 

Cidefly found in temperate or cold northern dimates ; very 
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few witliui tlie tropics, or iu the soutlieru humlspliere : foiu> 
teen British genera. 

The whole order is innocent ; the plants goiiernlly contain 
an astringent principle, which renders some of them useful 
medicinaUy, and others for tanning; but thety are more known 
as beautiful ilowers ; the strawberry, raspberry, blackberry, 
&c., are pleasant and wholesome fruits. 

Principal Genera: — Poteiitilla, Fragarla, Rosa, Rubus, 
Sj^irfea, Brayera, Dryas, Comarum, &:c. See. 

SuB-OKOEK PoMB.E — differing from tbe last, principally, in 
tU<^ adhesion of their ovaria to the sides of the calyx, and to 
each otlier; fruit a nemo ; ascending, and not pendu- 
lous, and placed when there are two, side by side, and not 
over each other, as they are in Rosaceio ; trees or shrubs with 
alternate, stipulate, compound, or simple leaves ; inflorescence 
terminal cynics, flowers wliite or pink. 

Entirely in the northern hemisphere, with the exception 
of one species in tlie Sandwich islands. Four genera in 
Britain. 

The fruit wholesome, and agreeable ; the ap]>lc, pear, med- 
lar, (juiiice, service, are examples; while tlie wood of the 
pear and beam-tree are used for different purposes ; and the 
bark of one genus, Pliotinia, is cmjdoyod as a scarlet dye in 
the East; the common hawthorn, the fruit of which is the 
haw, is known to every one. 

Principal Genera ; — Pyrus, Mespilus, Cydonia, Cotoneaster, 
Amelaucnier, &c. 

SoB-oanSR AMYGt)ALE.E.— Oz/yar deciduous ; omrium, soli- 
tary, superior, one-celled, with two pendulous ovufa; fruit a 
drupe ; trees or shrubs, loaves simple and stipulate, but in 
Other respects agreeing with Rosacem, 

Like the last orders, confiued to northern cliinaies, with the 
exception of one species found in the West Indies, and another 
in Mexico, on liot <lry plains. 

Less innocent than Rosacem and Pomete, to which they 
arc so closely allied, from abounding with hydrocyanic acid 
chiefly found in the leaves and seeds, and to such an extent 
in some species, as to be fatal to animals which chance to cat 
The fruits, the almond, peach, cherry, and plum, arc 
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delicate, though not very wholesome food ; the leaves of the 
sloe (Prunus spinosa), and the wild cherry (Cerasua avium), 
are sometimes used to adulterate tea, and, from a variety of 
the last, the celebrated liquor, called kirschen-wasser (cherry- 
water), is prepared. The bark of several species is mediciji^« 

Priiicijml Genera; — Prunus, Cerasus, Amygdalus. 

LEGUMiNACEiK. — Coli/s fivc-toothcd, inferior, the odd seg- 
ment anterior, or farthest from the axis ; cordla papiliona- 
ceous, rarely regular ; stamens definite or indefinite, perigy- 
nous, cither distinct, moiiadelphous, or diadelphous ; ovarium 
superior, onc-celled, many-seeded, style and stigma simple ; 
fruil a legume, or rarely, a drupe ; seeds occasionally with an 
arillus ; embryo, exalbunnwous, eotj ledons, either remaining 
under-ground or appearing above, in gennination ; herbaceous 
^danis, shru^)s^ or large trees, with alternate stipulate com- 
pound leaves ; leaflets also stipulate ; injiorescenoe usually 
axillary, but various. 

This order is allied to a great many others ; and, in stady- 
ing these relations, botanists have derived a considerable 
accession to their knowledge of the natural affinities of plants. 
Its very intimate connexion with liosacem is all that can be 
Imre pointed out : phgsiologieallg considered, the difference of 
the position of the odd segment of the calyx is the only one 
by which the two can be distinguished. One genus of this 
order, Oetnriura, has a drupe for its fruit, and Mimosa has a 
perfectly regular corolla ; in consequence of these anomalies, 
the order is now subdivided, and there uxg three sub-orders 
formed out of it beside the principal one. 

They are found in all parts of the world, but very unequally 
divided; l(iOO species growing in the tropics, 1300 in the 
northem temperate, and dOO in the southern temperate zonoi 
Twenty genera are British. 

This extensive order is not less important to mankind^ 
generally, for its utility or beauty, than interesting to the 
botaoij^ The pea, bean, harico, vetch, liquorice, clover^ 
saintfoin, lucerne, &c., are cultivated as food, either for niai%\ 
or for anhaals in his service ; the tamarind, when preserved, 
is a. well-known sweetmeat Logwood and the rose-woodsy 
^ Brazil, and the locust-tree, woods, as they are termed, are 
useful and beautiful timber. Indigo, the most ia^ortant c^; 
all dyes, gttms-*-*aiahic, tragacai&th, kino, dragon, lac, and ’ 
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numerous raeclicmol <3rug8, of which senna is the most noted, 
are produced from species of Legumlnosse* 

Generally, the order is innocent, if not wholesome ; hut 
some genera are very dangerous; tlie seed of on^ epecies (the 
dnckiing-vetdi) of the sweet-pea genus, is employed on tho 
continent to mix with com, and when used in too great a 
quantity, produces a paralysis of the limbs, so tlxat in some 
countries its use is forbidden. The seeds of the laburnum, 
and the roots of some sensitive plants, and many other genera, 
arc also poisonous. The tonqiiiii-buun, so well known for its 
fragrance, is the seed of Dipterix odorata. The bark of some 
species of Acacia is becoming of importance in commerce for 
tmiuing. 

For beauty, the large scarlet racemes of the Amljorstla 
iiobilis are sdmost unrivdled, while tho sweot-pea, cercis, 
glycine, sopliora, cHtoria, and a multitude of others, oirnamcut 
our gardens and hot-houses ; and the commons of our native 
country are made lovely by the humble and wcU-known gorse 
and br<K)m. 

Friucipiil Genera : — Ptoroearpus, Phasoolus, Stizolobium, 
Pisuin, Viciuin, Lathyrus, Acacia, Cytisus, Iledysarum, 
Aledicago, Indigofera, TrifoUum, Spartium, Ulex, Genista, 
&c. 

Group, SynoarpQsa; Alliance, EupJiorbiaks. 

Euphoriuace^, MonoBcious or Dioecious.-— Ga/yjp lobed, 
inferior, with various glandular appeiidages, but wanting in 
somo genera; malejlowers with delinite or iudetinite stamens, 
cither distinct or monadelphous ; female flowers ovarium, 
superior, sessile or stalked, two, three, or more celled, one or 
two ovules in each ; styles as many as tlie colls, in some 
separate^ sometimes combined, and in others wanting ; fruit 
of two, three, or more cells, separating with elasticity from a 
common axis; seeds with an ariUus, embryo enclosed in a 
fleshy albumen; shrubs^ or ^rbaoemis plants^ often 

abounding with an acrid milky juice, leaves either oppo;dte or. 
altenmto, rarely compound, and commonly stipulate ; inflom 
resceme axillary or terminal, usually with bracteee, enclosed 
within an involucrum. 

This order is very pazsding to beginners, who frequently 
intake its two or threc-leaved involttcram for a calyx, and 
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are surprised to find two or tliree distinct pistilla enclosed 
within it ; it is, hence, a very instnictive object of study to 
learners. 

This is a very extensive order, abounding in tropical Amo* ** 
rica, and at the Cape of Good Hope, where the genera re- 
semble cacti 4^ appearance, but have no other relation to 
them**; there arc only three genera, containing sixteen species, 
in Britain, 

The order affords little food to man, except cassava, pre- 
pared from the root of the Jatropha maniliot ; but there are 
few from which ho derives so many medicinal substances ; of 
the genera furnishing these Croton, Buxtis, Crozojdiora, Eu- 
phorbia, and Kiciiius, tlie latter yielding from its seeds castor- 
oil, may be mentioned. The caoutcliouc, or Indian- rubber, 
though obtainable from other plants, is produced most abun- 
dantly from those of Eupborbiacece. The !)()x-tree, as afford- 
ing a wood now so extensively employed in the fine-arts, 
would alone entitle it to notice in any book : it may be, per- 
haps, worth mentioning, that tlic box used as borders to 
flower-beds is a variety of the same species. 


SUB-eXASS, MoNOl’KTALJi. 

Group, Affffregosie; Alliance, AsteraJes, 

CoMVO^nAQV.M,-^CaIyjo superior, closely adhering to the 
ovarium, its limb either wanting or membranous, feathery or 
hairy (paj»pus); corolla usually deciduous, either ligulato or 
funuel-ibnned, aiid four or five-toothed, with a valvate 
vation; stamens five, alteniate with the teeth of the corolla, 
and syugenesious; ovarium inferior, one-cclled and one- 
seeded, style simple, two stigmata distinct ; /mil a cypsele ; 
seed cxalbuminous ; herbaceous plants or shrubsy leaves, 
alternate or opposite, exstipulatc ; ir^orescence a capitule, 
unisexual, or lieniiaphrodite flowers (florets) inserted on a 
common receptacle, and surrounded by an involucrum, with 
or without bractea?, when present, resembling small scales, 
and stationed in the receptacle at the base of the florets. 

* In the foreground of Plate I., on the right hand, and in the middle, 
are seen ^oies of tine genus Euphorbia, which may he compared with 

the cacti near them. 
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One of the most extefisivo and easily-reco^ised orders of 
plants, and the only one found, without exception, in every 
part of the known world ; but, like all others, in very different 
proportions. Fifty-two genera, comprising one hundred and 
thirty-nine species, are British. 

For food it presents lettuce, succory, endive, artichokes, 
scorzonera, salsafy, cardoons, and Jerusalem artichok(is ; for 
medicine — chamomile, wormwood, tansy, coIt*s-foot, leontodoii, 
elecampane, and many others. A narcotic principle is found, 
resembling o]»ium, in one principal section of the order (Ciclio- 
racem), which has all its dorets ligiilato ; it is for this ri’nsou 
persons find themselves sleepy after eating mucli lettuce, 
which belongs to it. 

All order of plants (Dipsaceu;), very nearly allied to this, 
is remarkable for containing the genus of which the fullers*- 
teasel is a cultivated species. 

Principal Genera: — Tragopogoii, Scorzonera, Imctuca, 
Leontodon, Beilis, Senecio, Aster, Sigisbeckia, HeUnnthue, 
Dahlia, Zinnia, Carduus, Cynam, and Cuicus. 

Group, LnUosa} Alliance, tahiaUs» 

hAmxTM. — Calt/x tubular, inferior, persistent, with five or 
ten divisions, the odd segment next the axis ; corolla hypogy- 
nous, monopetalous, bilabiate, tlie upper lip either whole or 
bifid, the lower larger, and three-Iolied ; sUtmem four, didy- 
namous, inserted on the corolla, sometimes two are wanting, 
anthers liable to great diversities of form and construction ; 
ovarium deeply four-lob^, and seated on a fleshy disk, each 
lobe one-seeded, style proceeding from the base of the lobes, 
stigma bifid ; fruit one to four nebenia, enclosed in the per- 
sistent calyx ; seeds with little or no albumen j herhaceous 
plants^ or under»shrnbs, stem foor-corncred, with opposite 
ramifications, exi^tipulatc, opposite leaves^ with receptacles of 
aromatic oil; injhrescence, opposite axillary cynwis, some- 
times capitate* 

Generally natives of temperate regions ; statiou, dry situa- 
tions, rarely marshes. Twenty-one genera are Britism 

This extensive order does not contain a single unwhole- 
some species ; many are pleasant tonic, cordial, and stomachic 
herbs for infusion, or for condiments to food, as savory, mini, 
basil, sage, ground-ivy, thyme, &c« &e. One fdngulaf 
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property posBessed, probably, by the whole order, is, that it 
abounds in eampbor, especially in the oils of sage and laven* 
der ; besides their utility, many genera are beautiful additions 
to gardens, as the salvia and others. 

Principal Genera : — Lavandula, Mentha, Glecboma, Mais 
rubinm, Stacliys, Thymus, Ocymum, Scutellaria, Salvia, 
Prostanthera, &c« kc» 

Class II.—GYMNOSPEEMiE. 

CoNACEiE . — Flowers monoecious or dioocious ; males monan*. 
drous or monadelphons, each dorct consisting of a single sta* 
men, or of a few united, collected in a deciduous amentum, 
anthers often terminated by a crest ; females usually in cones, 
sometimes solitary; ovarium in the cones spread open, 
resembling a flat scale, without style or stigma, and arising 
from the axilla of a membranous bractea, in the solitary 
flower wanting ; <mila naked, in the cones in pairs on the 
face of the ovarium, and inverted, in the solitary flower erect;, 
fruit either a strobiius, or a single naked seed; seeds wdth a 
ha rd integument and embiy'o, in the middle'of a fleshy oily 
al bumen, with two or many verticUlate cotyledons ; trees or 
shrubs, with a branched trunk, ahounding in resin, leavcB 
linear or lanceolate, with parallel veins. 

Natives of veiy different climates, but principally of northern 
temperate ones, as Europe, Siberia, China, and the temperate 
parts of North America, where the species are most abundant^ 
and tlie genera very different in a^ect from those of the 
southern hemisphere. There are only flve species indigenous 
In Britain, 

There is no order of plants of such universal importance to 
man as this, both for its timber and for its juices ; gigantic in 
riiae, hardy, and rapid in growth, they form a <xmsideiable 
portion of every natural wood or arttncial plantatioii. One 
species in New Zealand (Dammara australisl attains a Imight 
of ^00 feet, and yields a light Arm wood, uee from knots ; 
but the pines of North America are somethnes 230 feet high, 
or even more ; these, the Douglas pine (Pinus taxifolia) is 
sud to be the most valuable for its timber ; the trunks are 
from two to ten feet in diameter; it is introduced in this 
oountry, and is gradually spreading by cultivation. 
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Tlicir secretions consist of various kinds of resins ; oil nf 
turpentine, common and Burgundy pitch, are obtained front 
the Scotch pine, and many other varieties of tlie same resin- 
ous fluids from other species. Spruce is obtained from the 
branches of the hemlock -spruce, a Canadian tretj. The bark 
of the larch is nearly as useful for tanning as that of the oak ; 
and the berries of the common juniper are used for flavouring 
spirits. The seeds of many species are fit for food, but tlio 
fruit of the yew is poisonous. 

Principal Genera: Piiius, Abies, Taxus, Juiiiperus, Larix, 
Cupressus, Podocarims, Araucaria, Dacrj dium, &c. 

The other orders belonging to Gymnospermce are Cyoa- 
daceat', formed of two genera only ; Cycas and Zamia, re- 
sembling palms in appearance, but both exogenous and dico- 
tyledonous. Equisetaccio arc acotyledonous, and have only 
im|>erfect sexual organs ; it is one; of tlio transition orders, by 
w’hich the groat classes are connected. 


Class III.— ENBOOEX-dS, 

Group, QynafidrosiB, 

OacHiDAcn ^. — Perianth superior, sepals three, usually 
coloured, the odd one uppermost, from the twisting of tl>c 
ovarium ; petah tliree, usually coloured, of which two aro 
uppermost, from tlie same cause, and the other, called tho 
lip (labeUum), is usually lobed, and differs in form, colour, or 
size from the rest, and is often spurred (see p. 01); gtamem, 
three, united in a central column (g^nauemms), the two 
lateral usually abortive, and the ccmtral one perfect, or just 
the reverse; anther eitlier persistent or deciduous; polled 
eittier powdery or cohering in granular or waxy masses } 
warium one-cdled, with three parietal placentae ; style form- 
ing part of the column of tlm stamens; stigma a viscid space 
in front of the column ; frmt usually a capsule, dehiscing by 
tliroe valves, sometimes baccate ; teed* numerous, tenvta locet 
and reticulated, no albumao, embryo a solid undivided fiiesi^ 
snass; herbaeeom plants/miher stemless, or forming a kina 
of tuber above-ground, or sometimes with a true stem ; roots, 
in the herbaceous species, fleshy, divided, entlTCor fiisciculate? 
leaves simple and entire, sometimes articulated with the stem ; 



128 


ENDOCEN.E. 


inflorescence terminal or radical spikes, racemes or panicles, 
occasionally solitary. 

Natives of almost all countries, except very cold or very 
dry ; station, moist shady places, meadows or marshes ; most 
abundant in hot damp places in South America, East and 
West Indies, and tropical islands; there arc thirty-seven 
British species: — there are, probably, not less than fifteen 
hundred species altogether. 

Tliough interesting to the botanist for their anomalous 
Structure, and to all lovers of nature for their beauty, tliose 
plants are of little use, in tbe vulgar meaning of the word ; 
for, except salep, which is prepared from the roots of the 
Orchis raascuhv, and vanilla, which is the fruit of a West 
Indian species, used in flavouring chocolate, man derives 
neither food, clothing, nor medicine from tliem ; but that 
mind must l>e very uncultivated that is not touched by the 
fairy-like appearance, and the silent poetical retreats of this 
lovely order. 

Principal Genera: — Spiranthes, Epipactis, Ophrys, Don- 
drobium, ilenanthera, Cypripedium, Oncidium, Orchis, Co- 
rallorrhijea, &c., &c. 

Group Glumosa, 

GRAMiNACKiB . — Flowcrs usually hermaphrodite, sometimes 
monmeious or polygamous, not surrounded by c:ilyx or coi*olla, 
but by braoten:, of peculiar forms and names (see page 64); 
glumes usually two, alternate, usually unequal, sometimes 
solitary ; palea two, alternate, tbe outer one simple, the 
inner one composed of two, united by their edges ; scales two 
Or throe, sometimes wanting ; stamens hypogynoiis, one, two, 
tliree^four, six, or more in number, anthers versatile ; ovarium 
simple, styles two, rarely one or three, stigmas feathery; 
fruit usually a caryopsis, embryo lying on one side of a fari- 
naceous albumen ; herbaceous j^nts, wdih a fibrous or bulb- 
ous rhisoma ; flstular culm, with solid knots, covered with a 
coat of silex*; alternate slieatliing leaves, the heath slit; 
inflorescence, flowers collected in little spikes, called locusta, 
arranged in spikes, racemes or panicles. 

Found wild in all countries and all climaies ; In the trop'cB 

• The earth of which flint, rock-crystal, agate, See., Is oompo^, Is 
so callca. 
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Bome species are of great size, f.fty to sixty feet iiigh ; with 
respect to their distribution by cultivation, the earth may foe 
regarded as divisible into five provinces, of rice, of maize, of 
wheat, of rye, and of barley and oats; there are fifty ^six 
British genera. 

If the last order is more attractive for its beauty, than 
celebrated for its utility, that of tbo grasses, on the contrary, 
considered in the latter point of view, surp/issea a 11 others, if 
the number of human beings dependent on it for c xistentje be 
made the standjird ; and rice will, in this case, cU iin the; first 
place in the order. I'he Graminein arc wholesonv and nutri* 
tious, the whole plants to animals, and their fn.it to man ; 
and, if only a few are cultivated, it arises from the circum- 
stance of the greater size of the seed of those species furnish- 
ing the largest cpiautity of nutriment in the same space ; ono 
exception to their wholcsomeness must, however, be made iu 
Lolium temuhjntum, a si^ecies of darnel, which is injurious, 
growing wild in many parts of England. Besides the larina*^ 
ccoufl albumen of their seeds, the plants of most generally con- 
tain a great deal of sugar, to the presemeo of which, iu abun- 
dance, ill tile sugar-cane, man is indebted for that important 
addition to his luxuries, and, in the barley, for a very cn- 
siderablo part of his drink, iu this and other countries. The 
quantity of silex, or flint, in the cuticle of some species is so 
great, tliat wheat and barley stniw, and some othei's, will 
melt liefore a blow-i>ipe into a perfect glass. Many species 
are subject to a peculiar disease, and, when in this state, are 
very poisonous ; the ergot of rye, as it is called, when that 
plant is thus attacked, has lately been found to bo a most 
beneficial medicine in particular cases ; the ergot of maize, in 
America, produces a loss of the hair, and even the tetdh, of 
persons or animals who unguardedly feed on it. 

Principal Genera ;—Saccliarum, Triticum, Avena., Sorg- 
hum, Hordeum, Milium, Oiyza, Zea, Poa, Bambusa, &c. 


In conclusion, the learner may be reminded that in 
this study, little real knowle<lgc can be aerjuired from 
books alone. Natural history is essentially a science 
of observation; elementary works on the subject can 
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scarcely do more than direct a beginner in the best 
method of observing usefully and accurately ; and this 
remark, perhaps, is more applicable to Botany than to 
many other branches of the science. Without a careful 
conaparison of each part of a plant described in a book, 
with a Imng fipedmen, however clear that description 
may be, it will be impossible for the pupil to compre- 
Jiend it distinctly; and this delightful portion of natural 
history, if its acquisition be attempted within doors 
only, will become dry and uninstructive, instead of 
being, as it is, when rightly pursued, under the guidance 
of Nature herself, a source of inexhaustible wonder, 
and ever-new pleasure. 

Wild flowers should be selected for examination, nor 
can those persons who are inhabitants of large towns 
find any difficulty in procuring them ; for an hour’s 
walk will bring those who live in the heart of London 
it.self, within reach of more species* than will be suffi- 
cient to make them thoroughly acquainted with all the 
technical part of the study. Nature is an economical 
and accessible instructress, and every walk taken in the 
fields for recreation, may be made a lesson in botany 
to the eager and active learner. 

It must be further remarked, that the humblest, 
and, in common opinion, the vgliest flower that grows 
Upon a heap of rubbish on a road-side, will be found 
by the botanist to contain within it so much beauty and 
instruction, as amply to repay him for his pains in its 
examination. 

But the following plants, which are easily to be pro- 
cured in flower by any one in spring and summer are 

♦ Certainly not less tliaa two hundred very distinct and obvious 
species of phtenogamous plants may bo gathered within a cirole of five 
miles' radius, having St. J^ul's for its centre. 
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recommended for study to the beginner in this country, 
as types of very distinct natural orders : — 

Ranunculus; corn-poppy; Shepherd’s purse; and 
wild cabbage, or a stock ; Heart Vease ; Mallow; 
St, John’s wort; common Lychnis, or a single pink; 
wild Geranium and stork’s bill ; Sweet pea or scarlet 
bean ; Dog-rose ; Blackberry or bramble ; Willow herb ; 
Cow-piirsley ; Goose-grass; Sun-flower, Leontodon, and 
Thistle ; Borage or Comfrey ; Bind-weed ; common 
Nightshade; Primrose; Foxglove; Sago, or mint, or 
ground ivy; common dock; Chenopodiura ; Euphor- 
bia; Chestnut; Willow; Arum; rushes; Wild Garlic 
or common onion; Yellow Iris ; and any Grasses. 

A good plain magnifying glass will bo necessary for 
examining the minute parts of the flowers ; but a very 
considerable degree of proficiency may be made, before 
the learner requires any other instrument than a com- 
mon penknife and a needle. In short, if the will of 
acquiring knowledge is but present, few studies can be 
so cheaply, so pleasantly, and so usefully attained as 
botany, and without that will, in this, as in every other 
K'ience, instruction is vain. 
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liOVDOiV: 

liARRlSON AJiD CO., PHIOTKflJ, ST. ALMITIN’S LANB. 



APPROVED BOOKS FOR FAMILIES 
AND SCHOOLS. 


tliQM to whieh a* ii pM0iXe4> are pubUriied uoder the DliecUoft of the ComioU* 
tee of Geneval Literature and Education of the Eotkty tor Eromotiog Uittf 
lian Knowledge, 


* THE CHURCH SCHOLAR'S READING BOOK, 

consisting of Selections from the Saturday Magazine, classed and 
arranged as follows.— 


Volume 1. 
Anecdotes. 

Apologues and Fables. 
Tales and JSarratives. 

Natural History. 

N atural Phenomena. 


Volume U. 
Biographical Sketches. 
Historical Narratives. 
Manners and Customs. 
Mtscellaneous Articles. 
Keligiout and Moral Sayings, 


Volume 111. 


Antiquarian Remains. 
S^cimens of Arts and Sciences. 
Geographical Descriptions* 
Topographical Descriptions. 


Religiotts Pieces. 
Scupture Illustrations, 
Poetry, 
dec. &c. 


Three Volumes, 3e*each. 


In each Volume it added a eapioui Kxfknatory Index, Ui$tericalt 
Biographkalt Literary, and Scientijtc, 


A SCHOOL HISTORY of SNCLAND; wilb Chrono^ 

togy, Tdhim of CmUmpomj 'Soverdgnt, nod Questions fer Bxainma^ 
fiso. Abridgad from the Faai% History of fiagland. Stiengly bomul, 


filSLE MAPS FOR SCHOOLS. Sewed, 3#, 



A.PPKOVKD HOOKS) 


• ENGLISH ORAMMAR. By Iks Rev* Dr. RXJSSELU 

iuie iieatl Master oi' Charter- iiouae S^hooC )«. 6d» 

A PRACT ICAL INTRODUCTION to ENGLISH COM- 

l^USri ION ; adapted to the Kdticatioa of both Sexes, by the Hev, 
J; LOW A HUS, M.A.) Second Matter in King's CoUieg^* 2jf.6rL 

•THE CLASS READING-BOOK; designed to furnish 

5 ouih with useful Inloi maiion on various Subjects. By GEOHO E 
LO DLO W , Mastei in Christ’s Hospital. 3«» 

ABBOIJT’S READER; a Series of Familiar Pieces, in 
I'ruMb and t erse, calculated to produce a Moral InHuence on the 
Jlcatts ami Livesot Young Persons. Bythe AuthorsofTHS Y'oung 
C iiiiistiAN ; I Its CuuNivH-SiuNs; Thk TEAciiau, Ac. 3s. 

• ARITHMETIC TAUGHT BV QUESTIONS. U. U 
IMPHOVEU ARITHMETICAL TABLES, Practically 

auU Ltcimally Ananged; with Rules for MeuUl Calculations, tki. 

• HINTS ON TEACHING VULGAR and DECIMAL 

rilACTlONS. By the RuKev. BISHOP SHOUT, 1)..D. 8d. 

• OUTLINES Of GEOGRAPHY. By G. HOGARTH, lod. 

• OUTLINES of the HISTORY of ENGLAND. By 

GLOROE liOGAUTH. U.3d. 

• OUTLINES of ROMAN HISTORY. By GEORGE 

ROOAUiU. lOd. 

• OUTJ-INKS ul GRECIAN HISTORY. By the Hev. 

LA in 0 ^ BO C CH 1 EH, M.A. W iih Maps and Views. R. 

• OUTLINES of SACRED HISTORY; Irom the Creutmi 

oi Uie Olid to the Oesitocuao ol Jerusalem. 6tl* 

A GUIDE to the STUDY of the HOLY SCRIPTURES, 
in the Turu ol a Catechism, for the Use of Voung Pennons. 
By hhs* U, AilBUl liNOl. Ibecoitd likiluon, revmed. 3i. 6d. 

UILDYAliD*8 MANUAL of ANCIENT GEOGRAPHY, 

In artaUi tlM Mfldna Naouw of Plaoei aie attachwl to the A4M4cat. 
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• OBTtrNES of ASTRONOMY. By ihe R*v. T. &. 

HA LI., M. A., Profenwr of Moth.. Kins'll Coll., Lonrton. I<W. 

• TBS ELEMRNTS of BOTANY. New Edition, with 

manyCwtg. 

• MANUAL of INSTRUCTION in VOCAL MUSIC. 

cliie6y with a view to Psalmody. By .U)HN 'I’URN HR, fiso. 4i. 

• RASY LESSONS on MONEY MATTERS, for the Use 

of Vmin? People. U, 

•KASY LESSONS IN MECHANICS; with Familiar 

Illustrations, showing the practical Application of the vitrious Me* 
chanical Principles. 3^, 

THE HOUSE I LIVE IN; or. Popular Illu.strationa of th? 

Sirurtme and Functions of the Hotnan Ihxiy. With Oats, 

♦MINERALS and METALS; thoir Natural Hwlory and 

Uses in the Arts; with Incidental Accounts of Minrs and MiwtJEft. 
■^Ith many EngravinRS. 2s. 

BIBLE NARRATIVE chronologically arranged, contmuetl 
by an Historical Account of the .lewish Nation: and forming 
one Consecutive History from the Creation to the I'erminalion of 
the Jewish Polity. 7*. 

BIBLE BIOGRAPHY ; or, Histories of the Lives and 
Conduct of the Principal Characters of the Old and New Testa* 
ment, 4«. 6d, 

READINGS IN NATURAL THEOLOGY ; or*Tbe ^ei. 

timony of Nature to the Being, Perfections, and Government of God. 
By the Rev. H. FERGUS. 4f. 

♦READINGS in ENGLISH PROSE LITERATURE; 

containing choice Specimens from the best English Writers; with 
F.R«Avs on Esioush LtTiuiATORa. 4i.6d. 

• READINGS in POETRY; Selections from the Works 

of t»« best English Peels 5 with Specimen* of the American Poet*; 
Notices of the Writers^ and Note*. 4#. 6 d. 

• READINGS in BIOGRAPHY. A Selection of the Lives 

of the most Eminent Men of airNation*. 4s. 

• READINGS IN SCIENCE? being lamiliar EIQ^LA* 

nations of Appearance* and Principles in NATURAE 
philosophy W ith many Engrayuigs. 5 j. 
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* A FIRST BOOK on GEOMETRY, iiwsluding PUne 

Solid Geometry i end an fntredixction lo Trigonometry. U. 

• A WRST BOOK of ALGEBRA, ip^iUlljr pnpwed Or 

iiie Young Student. It.Sd. 

THE FIGURES OF BUCUD; with QUESTIONS. •b4 
a PRAXIS of geometrical EXERCISES. By the Ho». 
J. EDWARDS, M.A., of KioK’a CollOfe School, Lma«B. 3>. 

A COMPANION to EUCLID; being » Help to the 
UndontaBdina and ItemeniboriBg of the Pint Fosr Booka ; with a 
Set of Impiovod FigBioa. 


THE CHILD’S GUIDE TO GOOD BREEDING, founded 

on Christian Principles. Uy Mrs. MARSHALL. 2i. 6d. 

ANNETTE MOWBRAY ; or. Conversations with Mama. St. 

FIRST SUNDAYS at CHURCH ; or. Familiar Converss- 
tiona on the Mornina and Evenina Services. By tho Rov. J. E. 
RIDDLE, M.A. 3<.6d. 

rai YOUNG LADY’S FRIEND; a Manusi of Prse- 
ticai Advice and Instruction to Yonna Females on their enterina 
upon the Duties of Life after quiitina School. Uy a I.ADY. 3s. 6d. 

TALES AND STORIES FROM HISTORY. By 

AONESSTRICKLAND. TwoVols.,withmany Enaravings. 7i. 

FABLES and MORAL MAXIMS, in PROSE and VERSE. 

Selected by ANNE PA RKEH. With One Hundred Cuts. Si. 6d. 

POPULAR POEMS FOR YOUNG PERSON& ga> 

lected by ELIZABETH PARKER. 3i 6d. 

•CONVERSATIONS of a FATHER with hit CH1L> 
DREM, Twovtdumee. Ss.Sd. 

CONVERSATIONS on GARDENING and NATURAL 

HISTORY. By the Author of tho Ebments 0 / Betouy. 2s. 6d. 

* SCENES and SKEIUHEJS from ENGLISH HISTORY. 

With ENcnaviNOS. 3i. fid. 

•SISTER MARY« TALES in NAtURAL HISTORY. 

2i. fid. 



PUBLtSKXH BY limit Wt BARKBR< 


THE DEAF tnd DUMfi BOY ; t Tale; with some Aceoimt 
of tko Mode of EdecaUng the Deaf and Dumb. Ri* 6d* 

TSE STOLEN CHILD; or, the Travelling Showman t a 
Tale. By CHARLOTTE ADAMS. D.6d. Also, by the tame, 

THE CHILD OP THE ATLANTIC, a Tale. «i. Bd. 

SANDFORD and MERTON; adapted to the Use of 
Young PeiBons of the present day. By Miss ZORN LIN. With 
many Cots. 3i. 6d. 

* PERSIAN STORIES ; illustrative of Eastern Manners 

and Customs, h. And, 

• PERSIAN FABLES, for Young and Old. By the Rev. 

H.G. KEENE. M.A. h. 

FIVE HUNDRED CHARADES, from History, Geo# 
graphy.and Biography. Third Edition, revised and improved. li.6rf. 

♦ The BOOK of TREES. Price 2s, 

• The BOOK of ANIMALS. | • The BOOK of FISHES. 

* The BOOK of BIRDS. | ♦ The Bt)OK of REPTILES, 

♦ The BOOK of SHELLS. Price U, Bd, each. 

HUMBOLDT’S TRAVELS AND DISCOVERIES in 
AMERICA. With Engravings. 2s. 

COOK’S VOYAGES; with an Account of Pitcairn’s Island* 
and the Mutiny of the Bounty. With Engravings, 2». Bd, 

CHRISTOPHER COLUMBUS AND HIS DISCOVERY 
OF THE NEW WORLD. 2i.6d. 

MUNGO PARK; bis LIFE and TRAVELS: with 
the Account of his Death, from the JOURNAL of ISAACO, the 
•ubetaoce of later Discoveries relative to bis lamented Fate, and 
the Termination of the Niger. Bs. Bd, 


DAILY READINGS from tne PSAJ^S, Bd, 

EASY LESSONS ON CHRISTIAN EVIDENCES. tK 



AT^ROTtli RflOKt, 


FAITH AND PRACTICR: or, Th« Application of Clui*- 

tinn PnW!ipl<*R to the f*rarticfti ButieR of Ufa* 1». 

CONFIRMATION. An Address from « Clergyman. 

A FEW WORDS ON THE SIN OF LYING. 3rf.. 

READING LESSONS from the Booka Oif PitJ^erbs and 
Krcl<»w«ftrp« ; with <,^itfmtion<* and Answers upon thrin. 4rf. 

• MARGARET TREVORS; or, a Blessing on tjje Observ- 

ance of the lord’s Day. 4d. 

• A COLLIERY TALE, or VILLAGE DISTRESS. 4flf. 
•SUSAN CARTER, the Orphan Giri.. Part L dd, 

PaifTlI. fid, 

• VILLAGE ANNALS : oi the Story of Hetty Joner. 9d. 

• HINTS ON SCnOOIx^KEEPlNG. By the Lowl Bishop 

«f SODOH AND MAN Sd 

• ON the EDUCATION and TREATMENT of CHIL- 

DIlhN. 2* tv/. 

THOUGHTS OF A PAHENT ON EDUCATION. By 

the late Mrs. 1 RENCH. With a Preface and Notet, by the 
fflitor. D.tv/. 

• INSTRUCTIONS for TE.ACHING ARITHMETIC to 

Lirn.K CIIILDRUN. (U. 

• A LITTLE READING BOOK. With many Cute. 4d. 
SCRIPTURE HYMNS IN PROSE. With Cute. Sd. 
•INSECTS and their HABITATIONS. With Cote. 1*. 
PRETTY LESSONS for GOOD CHILDREN ; with sone 

KASY LESSONS m UAPIN. With Kngrtving.. 2». 

RHYMES FOR MY CHILDREN. By a MOTHER. 

With Enfnvvhip. 3t 

BABY BALLADS and NURSERY HYMNS. By a 
LADY. i$. 

FAMILIAR LECTURES on the LORD’S PRAYER 
By a LADY. l». • 

EASY POETRY FOR CHILDREN. I*, id. 



PUHtlSHKO )tV lOHN W« fAKKKM. 

SIMPLE STORIES for YOUKO CHILDREN. Oiitii. M 
THE CHILD’S VERSE-BOOK OK DEVOTION. D. 
SONGS for CHILDREN. With EnohaVin<>s. 

FAMILIAR LECTURES to CHILDREN; in which tli« 
important rii IJ I HSot theGO&PEL areenf^agingiy sotfonh. 

USEFUL HINTS FOR LABOURERS. First SeriOb; on 
eokrgoct Kditioo. U. ik<. SeconO Seiks. U; hd. 


LE TELLIER’S FRENCH GRAMMAR, translated and 
piactically adapted tor Englhii teaching. By b\ J. WATTKZ. 
French Mai»ter. King's College. London. 4r. 

VENTOUILLACS RUDIMENTS of the FRENCH LAN- 
CiUACK; or, FIRST FRENCH HFAOJNG-BOpK. New 
Eiiitton, Revised and Corrected by F. J. WATTK^^. Ss.tW. ' 

LIVRE DB CLASSE; with ENGLISH NOTES hy the 

Idle Rrotessor VKN TO 1)1 LI .AC. &#. 

FRENCH POETRY; with ENGLISH NOTES, by the 

laie Professor VENTOUILLAC. th. 

LE BOUQUET UTTERAIRE. Recueil de Beaut^^ 
Keiigieuses et Morales, de dners Auteurs. Far feu L. T. VKN* 
JUtlLLAC. 3«.tid. 

BRASSEUR’S EXERCISES on FRENCH PHRASEO^ 
Loo V ; with a Lexicon of 1 1) I UM ATIC V KRB8. By the French 
Frotessor of King's CoUege and the Charier-house. London. 3«. Ck. 

COLLOQUIAL EXERCISES on the PRINCIPAL 
’ IIHUMS of the FHBJJ^CH LaNUUACE. By F. J. WAXm, 
k reach Master. King's College bchooi. London. 6d, 

the FREI^^ SCHOOL CLASSICS: being a purified text 
of the besifletich Classical Works for the use of young persons of 
botii s«wT^:^ted and abiiig^ by MARIN 1)K LA VUYK. 
t rench Ma^r m the Last India College at Addiscombe. 

1ai.aiiAnva. 'li.dd* } Furhs ls Orano. 2«« 

VoyaOrs OK Cyrus. 2f. J ChaUlrs Xli. 8t. 

Bauauaa, K.Od. 1 Cu. Blas oa i^tAantiAhi. ds. 
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tfl CSoiiftf B«r i»f itili IHil« Woirtl. tmi olwtimdi* tint Ofe ]drt>a arbo «)» 
t« laitd Ibff Bibb b«bM tm u»t^ tf«U W<»Mb« ftut i^nW bwi miksb tlma, 
but. i»i««itbiri«f R U> b« * b«|4 Letf<ifi.b06b «f Wordt, dfba <rae Urn 
britb littb twmtmm, fta4 litblMly ti«|^ U wUb otiwr fiMlbiM ibiM Bbiui «l 
ttlimra tuMl 4e}f(ilit, the blWloai laSie^b, to |»fovid» al^ wBbOk ilbB 
wnttbir E omMeoMiwry b hoIio a Immii W»itd*BooE of Iho BIbbt awi* to t« 
atfanfo io H th« Wo^t whbti tbs B^lt oobtabi*. at io ambt tbe baYflor i» bit 
f TOMATO Row ttia* wbkb U «t^ b Otal a^bbb b 4IIQ<^^ 

A «o»i|ibb tad«y» ia i^rl, of W<»r 4 i utiA in tib Bibb, b Wre pnt into 
ibo Um»ef§ hanB ; awl 1401 anr Miue fHirM of bb |ib* be «baU ba deeirotiv to 
JpTOW wM w word b at b ib (Wtt. to will to alto to obtain tto tfrattimriticat 
Inbnaation vttob to TOeto* to a au»i« mltoroee to tto word, a» H u alphatoR. 
*aiir atorocto* aroonllttg to tos ebM towbtcb it tobage* and tto nomber o< 
to tyllabbt, ^ 


Berea Volaiaethr at U* ea«3i, eitli Wood-Cob, 

•THE INSTRUCTOR; 

•». 

FROGaSSSlVE LESSONS IN OEKERAL KNOWLEDGE. 

M Atrkf^MimMkirirMopkt, t^p0eMip atoftod^r Botoott anul famiiter^ 
VOLUME!, (or in Boa I to 6.) 

TAX.BS nod COK VBB8ATIOKS m FatoUlwr SabjeetB, 


_ ^ VOLUME U. (or in B«. 7 to a.) 

Tka vtAtfEM. irTT».WTTr7i»« f'AAn t^A hmTntysii 



THK MDIdAN FORM. BEeiSOBBoB MKAUH, 


^ VOLUME IV. (wtoKTOlVtoBO^ 

XkttoAtSXDAM. SBAWNR AfFElJUUtCtoeiNA'roaE. 

OMi&Mitf the 

ikm Fitofif 4tod Fvoitovtona^ «mii MAI^> 

WUBHaHTO og^l roa^iSf Wraroal f 

Luttwiit ilOHN Vim* lm>uw. 












